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Fresno 1, Cal. 
Houston 1, Tex, 


Now is the time to cut 
next winter’s fuel costs; 


INSTALL THERMOLIER 


UNIT HEATERS 


Don’t wait until cold weather catches up 
with you to correct last winter's heating 
headaches. Now is the time to do something 
about it for next winter. 


Install Thermolier Unit Heaters. Thermo- 
liers are available now and there’s sufficient 
time to do your job right. 
A Thermolier installation will assure you of 
proper heat at the working level, not banked 
uselessly near the ceiling, and will do it at 
the lowest possible fuel cost. 
Get in touch with Grinnell or your local 
Thermolier Distributor at once. See for 
yourself how Thermoliers effect savings in 
fuel bills*. 

*A Railway and Dock Shop reports 
savings of 35%. 

A well-known manufacturer ... 29%. 


A large manufacturer operating more 
than 50 plants... 30% average. 


WHAT THERMOLIER’S SUPERIOR FEATURES 
MEAN TO YOU: 


SEAMLESS COPTER 
prrcury U Tuges 
— 





we Plain thermostatic ———————_— 
trap, the simplest and 

least expensive kind — 
of trap, made prac- feasen's’ | 1 

tical because of 2 = —S>==_ 
Thermolier’s exclusive COOUNE LE6 





internal cooling leg.  arRmestanc —_——... 
ane at 


? a CONDENSATE 
- cnamere € 


a GRINNELL COMPANY, INC. 
Providence 1, R. L 


Branch Warehouses 


Atlanta 2, Ga. Kansas City 16, Mo. Philadelphia 34, Pa, 
Charlotte 1, N. C, Long Beach 10, Cal. Sacramento 14, Cal. 
Chicago 9, Ill. Los Angeles 13, Cal, St. Louis 10, Mo. 
Cleveland 14, 0. Milwaukee 3, Wis. St. Paul, Minn, 


Minneapolis 15, Minn, 
New York 17, N. Y, 
Oakland 7, Cal. 


Cranston 7, R. I, 
Seattle 1, Wash. 








San Francisco 7, Cal, 


Spokane 15, Wash. 


~owwwne WHENEVER PIPING isinvoiveo 


we Damaging strains caused by 
expansion ond contraction elim- 
inated by ‘‘U” type expansion 
tubes. 


& Maximum capacity provided 
at all times and annoying and 
destructive water hammer elim- 
inated because built-in pitch of the 
tubes and internal cooling ieg 
assure continuous drainage of 
condensate. 











wel onl wa AP Ak - Lon! 


* Sofety 


durability assured 
with leak-p 
tube-to-header <or 
struction. 


Additional desirable ad: 
vantages from eight other 
features. Write for Ther: 
molier Catalog 6-E. 
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SA Y HAZARDS IN 
Al ONDITIONING SYSTEM 

A friend of ours who is concerned 
with the maintenance of the me- 
chanical equipment in_ several 
large buildings managed by his 
firm is worried about some of the 
installation details of a new air 
conditioning system serving a thea- 
ter in one of the buildings. The 
theater put the system in, so he 
had nothing to say about its de- 
sign. 

One thing that bothers him 
when he thinks of the servicing 
and operation of the equipment 
isa narrow catwalk, poorly lighted, 
and with no handrails. Looks very 
much like a safety hazard. And to 
make matters worse, it would be 
possible to climb through a small 
access door from this catwalk into 
one of the ducts and drop down a 
whole story without warning. 

Several of the fan motors are in- 
side the fan housings, which is go- 
ing to make it difficult to service 
them. Worse than that, he feels, is 
the likelihood of smoke from an 
overheated motor being distributed 
to the occupied space 


AIR CONDITIONING 

BUSINESS UP 

During the 12 months ended 
April 30, Carrier Corp. completed 
contracts and sales of $55,050,376 as 
compared with $37,450,297 in the 
previous similar period. New orders 
booked totaled $46,139,159 as against 
$46,120,124 for the preceding 12 
months. 

Net profit for the period was $2.,- 
349.697 after provision for taxes, 
ertain nonrecurring expenses, and 
a reserve for contingencies. This 
compares with $1,570,336 for the 12 
months ended April 30, 1947 


FUEL OIL STANDARD 

5 VISED 

A recommended revision of the 
commercial standard on fuel oils, 
No. CS12-40, has been submitted to 
producers, distributors, and users 
of this product for written accept- 
ance, according to the commodity 
Standards division of the National 
Bureau of Standards, Washington 
25, D. C. The purpose of the re- 


vision is to bring the standard into 
line with current refinery practice 
and burner construction. The speci- 
fications cover five grades of fuel 
oil for various types of fuel oil 
burning equipment. A suggested 
form of identification, to indicate 
compliance with the commercial 
standard, is also included. 

Upon request, mimeographed cop- 
ies of the recommended commercial 
standard may be obtained from the 
commodity standards division 


TO STUDY DESIGN, 
PLANNING OF SCHOOL! 

The Producers’ Council, 815 15th 
St., N.W., Washington 5, D. C., na- 
tional organization of building 
products manufacturers, will co- 
operate with the American Institute 
of Architects, the U. S. Office of 
Education, and others in a study of 
the design and planning of schools 
and school equipment, David S. Mil- 
ler, council president, has an- 
nounced. 

“The council has agreed to par- 
ticipate in the formation of a joint 
committee of architects, educators 
and school construction specialists 
for the purpose of devising a pro- 
gram of practical research in school 
planning and construction meth 
ods,”” Mr. Miller said 

“The need for research in this 
field is demonstrated by the fact 
that nearly 3000 new school build 
ings were erected last year and the 
probability that that number may 
be exceeded this year and next 

“The steady increase in the num- 
ber of children and students attend- 
ing school, the general increase in 
building costs arising from wartime 
conditions, and budgetary limita- 
tions in many localities have 
brought new problems in the plan- 
ning of schools and require con- 
centrated study by everyone con- 
cerned,” he stated 


ATOMIC ENERGY DEMANDS 
AIR CONDITIONING SKILL 

Dr. O. C. Simpson, associate di- 
rector, chemical division, Argonne 
National Laboratory, Chicago, last 
month called upon the nation’s en- 
gineers to turn their professional 
skills to the solution of many prob- 


Heating, Piping & Air Conditioning, July 1948 





lems of atomic energy research, de 
laring that it is “highly essentia 
that the number of technical people 


with atomic energy research know 
how be greatly expanded if th 
United States is to retain its pre 
eminent position in this field 
Speaking in Milwaukee before the 
American Society of 


Engineers, at a luncheon featuring 


Mechanical 


its semi-annual meeting, Dr. Simp- 
son defined eight general problems 
among which are 

Remote control engineering \ 
‘may be the most important sing) 
field in the future development of 
This would include 
an “automaton” with apparatus to 


atomic energy 


Carry on operations in airtight 
Structure heavily shielded against 
the deadly radiation damage 

Air conditioning and ventilation 
of radiochemical laboratories, nec 
essary for use with hazardous gases 
or radioactive particles of matte: 

The air conditioning and ventila- 
tion equipment for a modest radio 
chemical laboratory may cost sev- 
eral hundred thousand dollars, the 
Argonne chemist said and no 
one cent for the comfort of the 
researchers!” 

“Such expensive installations are 
required mainly to supply large 
linear air velocities through the 
faces of various radiochemical] 
hoods or other special cubicles de- 
signed for use with hazardous gas- 
eous or particulate radioactive ma 
terials. At the present time there 
is an imperative need for a more 
adequate design of radiochemical 
hood,”’ he stated 


AS AIR CONDITIONIN 

WARD ANNOUNCED 

L. L. Ladewig, chairman of the 
all-year gas air conditioning com- 
mittee of the American Gas Associ- 
ation, 420 Lexington Ave., New York 
City, has announced thai the first 
annual AGA progress award for gas 
summer air conditioning will be 
made at the association’s conven 
tion, October 4-8, at Atlantic City 
It will be based on progress made 
during 1947. Donor of the award is 
Servel, Inc 

The award will be the “progress 
trophy” and $1000 in cash to the 
winning company. Miniatures of 
the trophy will be presented to the 
individuals in the company whose 
efforts made the award possible 

Entries must be in the hands of 
the AGA by August 1. 


ah 


“~~ 


BFE dears 


wi 


Wht t 





MERE 








THE EDITOR'S PAGES 





“PATTERN” OF GAS 
A.C. CHANGING 


The current year is bringing “a 
marked change in the pattern” of 
gas all-year air conditioning. Elec- 
tric utilities in some areas now are 
discussing the possibilities of pro- 
moting sales of certain types of gas 
all-year air conditioning, according 
to the American Gas Association. 

Air conditioning with gas as a fuel 
offers especial attraction to electric 
utility companies in certain areas 
because of its inherent possibilities, 
says the AGA. 

Economic factors are causing an 
increasing number of gas utility 
companies to include promotion of 
air conditioning in their new sales 
programs. Restrictions on sales of 
gas house heating are gradually 
lifting. With the gas air condition- 
ing load to fill the valleys during 
the summer months, a total system 
load that will yield a year ‘round 
profit can be achieved. 

Gas utilities often have been 
asked whether or not the reversed 
refrigeration cycle, discovered near- 
ly a century ago and today being 
publicized as the heat pump, is not 
applicable to gas. Manufacturers 
of heat pumps today are producing 
this equipment for.operation with 
gas as a fuel. With suitable equip- 
ment in the building this process 
can be applied either to winter 
heating or summer cooling or to 
both. 


JAMES M. TODD 
TO HEAD ASME 


James M. Todd, New Orleans con- 
Sulting engineer, has been nomi- 
nated as the next president of the 
American Society of Mechanical 
Engineers. Nomination is tanta- 
mount to election since only one 
name is presented for each office; 
formal election will take place in 
the fall by letter ballot of the mem- 
bership, which totals more than 
25,000 engineers throughout the 
United States. The 1948-49 term 
will begin at the end of the annual 
meeting next December. 

Mr. Todd contributed an article, 
Modernizes and Profits with Air 
Conditioning, to the January 1933 
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HPAC, describing the installation at 
the D. H. Holmes department store 
in New Orleans. 

Other ASME officers nominated 
are, as regional vice presidents, 
Arthur Roberts, Jr., chief engineer, 
Lynchburg Foundry Co.; Forrest 
Nagler, chief mechanical engineer, 
Allis-Chalmers Mfg. Co.; Carl J. 
Eckhardt, professor of mechanical 
engineering and superintendent of 
utilities, University of Texas; and 
Albert R. Mumford, development 
engineer, Combustion Engineering 
Co.; and, as. directors-at-large, 
Jacob A. Keeth, manager of power 
production, Kansas State Power 
and Light Co.; and Ralph A. 
Sherman, assistant director, Battelle 
Memorial Institute. 


DEMAND FOR PRODUCTS 
ACTIVE, IBR HEARS 


Continuation of short courses, re- 
search, consumer advertising, the 
development of a field training pro- 
gram, and the expansion of the 
series of installation guides were 
among the subjects discussed at the 
semi-annual meeting of the Insti- 
tute of Boiler and Radiator Manu- 
facturers at Absecon, N. J. 

An active and well-sustained de- 
mand for boilers, radiators, base- 
boards, convectors, controls, and ac- 
cessories throughout 1948 and sub- 
sequent years was predicted by the 
members and associate members of 
the institute. 

Radiation is being sold as rapidly 
as it can be produced, large boilers 
are moving fast, and wholesalers 
have normal stocks of small boilers, 
it was reported at the meeting. 

Carroll M. Baumgardner, execu- 
tive vice president of the United 
States Radiator Corp. and chairman 
of the institute, presided over all 
sessions. 

R. E. Ferry, general manager of 
the institute, reviewed the high- 
spots in the activities of the insti- 
tute during the last 10 years. He 
said that 23 technical and promo- 
tional committees are actively func- 
tioning and that in the 10 year 
period they held 322 separate meet- 
ings. 

Members of the institute author- 
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ized the continuation of he pp. 
search program at the Uni 
Illinois, as recommended b 
search committee. L. N inter 
vice president of the Natio Radi. 
ator Co. and chairman of 
mittee, recommended nine 
projects, including the ds 

tion of the cost of heating 

the summer with a gas fi 

and internal and externa! 

type and tankless heater 
mination of the effect o! 

tank size on performancs 

age type heaters; and tl! 
mination of the cost of 
water in winter with a 

boiler on external stora 
heater and external tankle 


MARKS 100th YEAR, 
CAPITAL GOODS INC 


An increase—and not, as f; 
quently predicted, a leveling off 
decline—in volume of capita! goods 
sales may reasonably be expected by 
heavy equipment manufacturers ip 
the next few years, according to a 
statement last month by Edwin A 
Stillman, president of the Watson- 
Stillman Co., before a management 
group of the Roselle, N. J., organiza- 
tion on the occasion of its 100th 
anniversary. 

Sale of forged steel pipe fitti: 
and valves is proceeding at such a 
rate as to tax production faciliti: 
of the company’s distributor prod- 
ucts division, Mr. Stillman 
Forged stainless steel and alloy fit- 
tings, he added, are on the increas 
throughout industry for corrosive 
high temperature, and high pres- 
sure applications, and welding fi- 
tings continue to discover new ap- 
plications. 


JONES HEADS 
ACRMA 

George S. Jones, Jr., vice presi- 
dent in charge of sales of Serve! 
Inc., was elected president of th 
Air Conditioning and Refrigerating 
Machinery Association at the an- 
nual convention at Hot Springs, Va 
Ross Rathbun, president the 
Baker Ice Machine Co., was named 
the association’s first vice presi- 
dent; George R. Prout, vice presi- 
dent of the General Electric Co 
second vice president; and P. 4 
McKittrick, vice president, Parks- 
Cramer Co., treasurer. 
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Wide Range of Coals Can Be Burned with Spreader Stoker, 
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Construction Industry Shows Flexibility 

Interest in Pipe Welding Features Contractors’ Meeting 
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Where Heat Must Not Fai!- 


Install this SAFE Heating Pump} 





In Hospitals, Greenhouses, Schools, Public 
Buildings, Theatres, wherever heating sys- 
tems must not fail, install the Nash Vapor 
Turbine, for it is entirely independent of 
electric current failure, and continues to 
operate as long as there is steam in the 
system. 


More than that, the Vapor Turbine is a 
most economical pump, for the elimination 
of electric current does away with current 
cost, the largest single item in the operation 
of an ordinary return line heating pump. 


Greater -avings still are effected by the 
Vapor Tu. bine in the system, for the reason 
that this pump operates continuously. It is 
the only pump that can do this with econ- 
omy. Continuous operation means uniform 
circulation, and uniform circulation saves 
steam. 

The Nash Vapor Turbine has but one mov- 
ing part, rotating in the casing without 
metallic contact, and requiring no internal 


lubrication. Quiet, compact, and trouble: 


proof. Bulletin A-290 is free on request. 


THE NASH ENGINEERING COMPANY 


SOUTH NORWALK, CONNECTICUT, U.S.A. 
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are among the spreader stoker’s applications 
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Boiler plants for process—and for heating 


¥actories, institutions, hotels, and the like— 





Wide Range of Coals Can be 
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urning on a grate, like older meth- 


Fs 


Shew method of burning coal, this is 


j URING THE PAST 10 to 15 years the ods. 
preader stoker has enjoyed a con- 
iderable success, attaining wide- 
pread acceptance. For a relatively 


Its outstanding features are: 
1) Ability to burn an unusually 
wide range of fuels, the spreader 
being practically independent of 
moisture, volatile content, ash con- 
ther a remarkable record. A brief tent, ash softening temperature, 
ummary of its advantages will re- and caking tendency. 
eal why the spreader stoker has 2) Flexibility in handling a wide 
ade rapid strides. and rapid fluctuation in load. 
The spreader stoker combines 3) Ability to burn coal at high 
burning coal in suspension with rates per square foot of grate area 
without clinkering difficulty. 


‘ALMAN STEINER and ROBERT H. WILDER explain the 


Mdvantages and operating principle of the spreader stoker, with 


ractical comments on its application for heating and process 
ork. Ability to burn a wide range of fuels, flexibility in handling 
pad fluctuations, high combustion rates per square foot of grate, 


nd good efficiency with low maintenance, are among the features 


{ this equipment. Mr. Steiner, a member of HPAC’s board of 


sulting and contributing editors, is with the C. Hoffberger Co.. 


Baltimore, and Mr. Wilder is with Plibrico Sales & Service Co. 
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Burned With Spreader Stoker 


4) Ability to attain high operat- 
ing efficiency and incur but low 
maintenance cost. 

A study of the operating principle 
of the spreader stoker reveals it to 
be essentially a means of distribut- 
ing coal in a uniform pattern on a 
grate, usually by means of a series 
of rotating arms that fling or impel 
the coal forward but in at least one 
form a stream of air, mixed with 
and heated by furnace gases, is 
used to convey and distribute the 
coal. This design incorporates coal 
handling up to distances of 100 ft 
The finer coal particles burn in 
suspension; the heavier fall on to a 
specially designed grate and are 
burned rapidly because of forced 
draft causing air to rise upward 
through grate and fuel bed. An 
important characteristic of opera- 
tion is the fact that the fuel bed 
is thin and need not be disturbed, 
as will be brought out later. 

The spreader stoker may be ap- 
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Left: Considerable latitude in chy; 


cleaned. In the dumping grate this 
of grate style is permitted Hight: {, 


plied to any kind of fire tube or 
involves no more than tipping the 


water tube boiler. The usual range uumee Giaen neat Séleace ran o 

in grate width is from 4 ft to 28 ft, grate bars to eject the entire fuel exceeding 30,000 Btu per cu ft peu 

and of grate length from 5 ft to 17 bed over that section. With station- are advisable with refractory furn i 
walls, The rate may be increased wij 


ft. Practically, applications to boil- 
ers smaller than 100 hp in some 
types and 150 hp in others are not 
feasible. On the maximum end, 
there is hardly any limit to boiler 
capacity for the stoker. It lends 
itself well to moderate sized boiler 
plants for process or for heating 
factories, institutions, hotels, and 
the like. 

The most popular size of coal 
seems to be standard 11% in. to 0 or 
34 in. to 0, although smaller and 
larger sizes are used—up to as large 
as 2% and even 3 in. with certain 
makes. Smaller sizes tend to build 
a more uniform fuel bed, however, 
and are also more suitable for the 
longer grates. The pneumatic 
spreader burns fine sizes such as 
Vy in. to 0. 

The spreader stoker permits a 
considerable latitude in choice of 
grate style. The principal distinc- 
tion is between intermittent and 
continuous cleaning. In the former 
class are two types—stationary 
grates and dumping grates; the 


continuous ash discharge grate is and somewhat higher with a travel- sults in a multitude of indivi 

a travelling grate. Dumping grates, ling grate. These values, however, flames, each somewhat resem. 

in turn, may be either hand oper- are not fixed, the principal variables the bunsen flame. 

ated or power operated. Neither the being the quality of coal being Where needed, overfire jets ™ 
burned, construction of the furnace also be employed to abate smokil 


dumping nor travelling grate re- 
quires any working of the fire. Only 
in the case of the stationary grate 
is any disturbance of the fuel bed 
called for, and then only for remov- 
ing ash. 

Both stationary and dumping 
grates are cleaned sectionally; that 
is, the forced draft for a given sec- 
tion of grate is shut off and its fire 
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ary grates, however, the burning 
fuel must be moved to another sec- 
tion of the grate while the under- 
lying ash and clinker are pulled 
from the firebox. 

The continuous ash discharge as- 
sembly resembles the chain grate 
mechanism of earlier travelling 
grate stokers. But significant dif- 
ferences are immediately apparent. 
The travelling grate of a spreader 
uses no arches; because of the thin 
fuel bed, combustion is almost in- 
stantaneous. In fact, the continu- 
ous ash discharge grate of a spread- 
er can be arranged for either for- 
ward travel, as with the chain grate, 
or backward travel, returning the 
ash toward the furnace front. The 
speed of the continuous ash dis- 
charge travelling grate is variable 
up to about 12 ft per hr. 


Responds Quickly to 
Rapid Load Changes 


Combustion rates vary from 20 lb 
per sq ft per hr with stationary 
grates to 40 lb with dumping grates, 


as to refractory and water wall, and 
fly ash. The fuel bed of a spreader 
stoker is characteristically thin, 
holding only a few minutes fuel 
supply. 

The spreader responds quickly to 
rapid changes in load. This is made 
possible by close coordination of fuel 
feed and air delivery and accurate 


water wall furnaces 


proportioning of both to prey 


load. The usual combusti 
trols are applicable to thi 


any hydraulic or electrical ; 


controller responding to ch: 
steam pressure in turn cau 
feeder, forced draft fan 

and uptake damper to assu: 
tions that will alter the con 
rate accordingly and still n 
high CO,.. The low fuel st 


the firebox means almost inst 


response in the steam ge! 
rate. 


It is possible by means of 
orifices to introduce the air sup 
not only in even distribution 


the entire grate area but } 
nels directed at various 


thereby greatly promoting tu 


lence over the fire and en 


Stoker 
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the intimacy of air-fuel admixt 
With high volatile fuels this 
stitutes an important anusne 
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900 ana 50,000 with water wall 
enaces, but it should be borne in 
nd that water walls absorb radi- 
nt heat at high rates and tend to 
duce furnace temperature. Where 
er furnace temperatures are 
jred, especially to suit light load 
nditions, a common compromise 
to cover the lower portion of a 
ter wall with refractory. 

Conditions prevailing in the fur- 
»e of a spreader stoker may be 
nusually severe on the refractory 
the side walls at high ratings 
nless special furnace design is 
4. The trajectory of the coal 
rticles at the sides of the fur- 
e causes a constant attrition of 
be refractory surface. Ascent of 
y ash in the same region adjacent 
the furnace walls brings incan- 
scent ash particles into contact 
th equally hot refractory, with the 
ual result that a slag is formed 
aving a softening temperature 
wer than either of the two con- 
ituents that formed it, followed 
@ erosion of the furnace wall. Pre- 
ntion of this condition is attained 
keeping the grate narrower than 
e furnace width. The pocket be- 
yeen the edge of grate and the 
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particles are burned in suspension, 
leaving a light, flocculent ash that 
does not settle to the grate but is 
carried upward with the combustion 
gases. The story of the expanding 
use of the spreader is largely the 
story of the successful solution of 
the fly ash problem. 

In larger plants, rather elaborate 
equipment is installed to handle fly 
ash—cyclone separators in the 
breeching to throw out the ash par- 
ticles, induced draft fans to over- 
come the resistance of the separa- 
tor, and a system of recirculating the 
precipitated ash through the firebox 
in order to consume any remaining 
carbon that escaped combustion on 
the first passage through. For smal] 
and medium sized plants, there is 
available a type of equipment with 
low draft loss (not exceeding 0.25 
in.), that will remove about 85 per- 
cent of the ash particles larger than 
200 mesh. 


Power Required for 
Spreader Stokers 


The power requirement of the 
spreader varies with the type of 
installation and the kind of fuel 
burned. The operation of the coal 

















— alls greatly minimizes contact of feeder can be considered to require 
a “| @® ash with refractory. about 1/3 kw per ton of coal burned. 
es q Power for ash removal depends en- 
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total air needed for combustion of 
a ton of coal depends upon the 
amount of combustible, the power 
requirement is best based upon the 
combustible content, and averages 
about % kw per million Btu heat 
release. 

Maintenance on a properly in- 
stalled spreader stoker is low. The 
matter of refractory maintenance 
has already been discussed. Grate 
destruction is not high, for the rea- 
son that grate temperature runs 
very close to incoming air tempera- 
ture, the layer of ash under the fire 
and the high rate of air flow serving 
to prevent heating of the metal 
Where there is likelihood of external 
parts of the stoker becoming hot 
by transfer of heat from the fur- 
nace, those parts particularly 
bearings—are water cooled 


COMPRESSORS BOOST 
GAS SUPPLY 


The gas engine-driven compres- 
sor is currently “the most impor- 
tant factor in the distribution of 
America’s heating, cooking, and in- 
dustrial gas supply.” So _ states 
Gordon Lefebvre, president and 
general manager of the Cooper- 
Bessemer Corp., gas engine and 
compressor manufacturer. 

While the shortage of steel pipe 
continues to be one of the major 
stumbling blocks to an appreciably 
increased gas supply, Mr. Lefebvre 
points out, compressors on existing 
cross-country lines are increasing 
the volume of gas to consumers to 
an important degree 

He cites as an example the job 
compressors are performing for the 
Texas Eastern Transmission Corp., 
Shreveport, La., since its acquisition 
of the Big Inch and Little Big Inch 
pipe lines. 

According to that company’s re- 
cent annual report, the original vol- 
ume of natural gas transmitted 
through these former government- 
operated oil lines was approximate- 
ly 140,000,000 cu ft daily. By De- 
cember 31 of last year, compressor 
stations built along the 1254 miles 
of the Big Inch line and the 1479 
mile Little Big Inch line had in- 
creased the gas volume to 433,000,- 
000 cu ft per day. 

Texas Eastern is currently adding 
compressors to increase the daily 
volume to 508,000,000 cu ft, or near- 
ly four times the original supply to 
consumers. 
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How to Maintain and Repair} 


GATE AND GLOBE VALVES 


R. A. HENDRICKSON, man- 
ager of oil sales, Crane Co., 
Chicago, tells how to prevent 
extensive valve damage and 
destruction through the peri-- 
odic inspection and prompt — 
maintenance of valve parts. - 
“Preventive maintenance” is 


an idea that pays off with all 


types of mechanical devices . 


Goon VALVE service consists of 
proper selection and installation 
followed by prompt maintenance 
and repair of leaking or damaged 
valves. Even the best valve cannot 
be expected to work at its best and 
stay on the job if it’s incorrectly 
installed. Nor can it be expected to 
stand up very long after it develops 
a seep or a leak. 

After valves have been properly 
selected and installed, their mainte- 
nance can be reduced by a surpris- 
ing amount through periodic in- 
spection. Service conditions and 





Fig. 1—When a leaky valve is dis- 
covered, remove the bonnet and ex- 
amine the dise and body to determine 
the extent of damage 
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frequency of operation will deter- 
mine the frequency of inspections. 
But once the interval of valve in- 
spection has been established it 
should be made regularly and sys- 
tematically. When routine valve in- 
spection discloses a leakage, steps 
should be taken immediately to cor- 
rect the trouble before the valve 
destroys itself. 


Stuffing Box Leaks 


Stuffing box leakage is one of the 
most common troubles encountered 
in valves. It usually happens when 
improper packing is used or when 
packing is worn. Leaks may be evi- 
denced by steam “flags,” by un- 
accountable presence of moisture on 
piping or valve bodies, or by out- 
right dripping. Leaks should be 
attended to immediately when dis- 





Fig. 2—Light polishing with fine 
emery cloth may be all that’s necessary 
to put the stem in good condition 


covered. Don’t hesitate to break 
into insulation if a leak is suspected 
underneath. Such hidden leaks are 
especialiy damaging to bolts, pipe, 
and flanges. All leaks are conducive 
to corrosion. 

If it is necessary to hunt a leak 
under pipe insulation, it is sug- 
gested—for minimum of damage to 
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the insulation—that a pu 
made with a wire at the 
suspicion, permitting leak 
cape. Another practical | 
to insert a pipe nipple th: 
insulation at each fia: 
Drainage from the nipplk 
dicate leakage in the lings 
Neglected stuffing box 
eventually damage val\ 
Most stuffing box leak 
stopped simply by pullir D ti 
packing bolts, or by tightening : 
valve gland nut. Be sure t 




































Fig. 3—All packing should be remo 
and the stuffing box cleaned thorough 


bolts evenly. If tightening 
packing gland does not stop leakin 
it is a simple matter to replace 
packing. To repack, loosen 
stuffing box parts and remove & 
old packing, using a bent wire 
other hook to clean the box the 
oughly. Insert the new packing a 
tamp it well into place. Add a ff 
drops of oil between layers to be 
work in the new material. If ™ 
packing is used, be sure to stag 
the ring splits, so that they are 0 
all in line. 


Gasket Leaks 
If a leak is allowed to continue® 
a bonnet joint or a flange joint, ** 





3 

ig. 4—If the valve has a flat gasket, 
should be removed completely and 
placed with one of proper material 
d size 


ot just the gasket that suffers 
he joint faces are soon ruined. If 
) it take-up does not cure a joint 
ks ak, replace the gasket immedi- 
ely 

The type of gasket material to 
used is important. Variations 
gasket materials are so wide 
that manufacturers’ recommenda- 
Mons should be consulted before the 
aterial to be used is selected. Vari- 
bs types of gaskets take different 
eatments before they are inserted 


the joints. 






pair of Seat Leaks 

If a valve cannot be shut off 
ghtly, the cause of the trouble 
ould be investigated without de- 
y. If a leak is neglected, the seat- 
g surfaces may be soon damaged 
the extent that replacement of 
rts or of the complete valve may 
necessary. 

When a leaky gate valve is dis- 
bvered, remove the bonnet and ex- 
ine the disc and body thoroughly 
determine the extent of damage 
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Fig. 5—First step in repairing the 


valve by refinishing disc and body 
seat rings is to place the disc in a vise 
with the seat face up 


to body rings and disc, Fig. 1. If 
corrosion has caused excessive pit- 
ting or eating away of metal, as in 
the case of guide ribs in body, it 
may be impractical to attempt re- 
pairs. A complete checkup and 
servicing of all parts of the valve is 
recommended. Remove the stem 
from the bonnet and examine it for 
scoring and pitting where the pack- 
ing contacts the stem. Light polish- 
ing with fine emery cloth is all that 
may be needed to put the stem in 
good condition, Fig. 2. 

Remove all packing and thor- 
oughly clean the stuffing box, Fig. 3 
At the same time, clean the inside 
of the valve bonnet and other parts 
to remove all dirt, scale, corrosion, 
etc., so that the interior of the 
valve will be free of all foreign 
particles. If the valve has a flat 
gasket, it should be removed com- 
pletely and replaced with one of 
proper material and size, Fig. 4 

If a ring type joint is used, the 
oval or octagonal metal ring can be 
cleaned, and—if not pitted—can be 


Fig. 8—Remove stem from bonnet. 
place in vise, and unscrew disc stem 
ring 





Fig. 6—Use an emery block small 


enough to permit rubbing of the seat 


ring surfaces all around 


used again. After the cleaning and 
examining of all parts have bee: 
completed, and it is found possible 
to repair the valve by refinishing 
disc and body seat rings, or by re 
placement of body seat rings, pro 
ceed as follows 

Place the disc in a vise with seat 
face up, Fig. 5 

Wrap a piece of fine emery cloth 
around a flat tool and rub or lap 
the entire bearing surface (both 
sides of disc) to a smooth even 
finish. Remove as little as possible 
The usual cuts and scratches found 
on body seat rings can also be re 
paired by lapping. Use an emery 
block small enough to permit rub 
bing of the seat ring faces all 
around, Fig. 6 

Work carefully and watch clos 
ly. Avoid removal of too much 
metal to prevent the disc from 
seating too low. When seating su! 
faces (discs and body seat rings 
seem to be properly lapped, coat the 
face of the disc with prussian blue 
and drop the disc into the body to 


Fig. 9—Next, lift out stem and insert 


a spacer or coin inside of disc 
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Fig. 10—Apply an emery-base grind- 
ing compound to dise ard seat 





Fig. 11—If valve is a union bonnet 
design, the union ring should be 


screwed on, but not tightly 


check the bearing. When a good 
continuous contact is obtained be- 
tween the disc and body seat ring 
face, the valve will be tight and is 
now ready for reassembly. 

When assembling, insert the stem 
in the bonnet. Install new packing. 
Assemble other parts, including the 
gland and gland flange, and then 
attach the disc to the stem. Re- 
place the bonnet gasket, and place 
the complete assembly in the body. 
Lift the disc off the body seat ring 
face so that the bonnet can be 
properly seated on the body before 
bolts are tightened. Pull the bonnet 
bolts up evenly in pairs diametrical- 
ly opposite each other. Good prac- 
tice suggests testing the repaired 
valve before putting back in service. 
This assures that repairs have been 
properly made and that the stuffing 
box is tight. 

When body seat rings in gate 
valves must be replaced, they can 
be removed and replaced best with 
a power lathe. Chuck the body with 
the rings vertical so that the seat 
faces will be parallel with the face 
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plate. Use a steel bar across the 
body ring lugs to unscrew them. Re- 
moval of rings can be accomplished 
by hand by means of a cold chisel 
or hacksaw to split the ring and 
then collapse it. Extreme caution 
should be taken so that the ring 
threads in the body are not dam- 
aged. New rings must be pulled up 
tight against the shoulder on the 
ring so that leakage will not occur 
around the body ring. To tighten, 
place a steel bar across the lugs and 
pull up with a wrench. Be sure to 
coat the threads with a good lubri- 
cant before inserting the ring into 
the body. Lap in the same as when 
repairing a ring, as shown in Fig. 6, 
for perfect fit to the disc 


Globe and Angle Valves 

Repairs on globe and angle valves 
frequently can be made without re- 
moving them from the line. How- 
ever, it is desirable, when any re- 
pairs are needed, to remove the 
valve from the line for thorough 
inspection and cleaning. To illus- 
trate the general procedure for re- 
grinding discs and seats in globe 
valves, a plug type disc valve is 
used. However, the same method 
applies to other globe and angle 
valves except those with composi- 
tion discs. Procedure is as follows: 

Hold the valve firmly in a vise, 
with the stem vertical, Fig. 7. 

Remove the bonnet assembly and 
examine and clean all parts thor- 
oughly. Remove the stem from the 
bonnet, place in the vise and un- 
screw the disc stem ring, Fig. 8. 

Lift out the stem and insert a 
spacer or coin inside of the disc, 
Fig. 9. 

Replace the stem and tighten the 
disc stem ring. The spacer takes up 


Fig. 12—When grinding is completed, 
clean the dise seat and body of all 
compound 
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Fig. 13—To replace a com 
dise in a globe or angle valve. 
stem to the fully open posit; 


screw the bonnet joint, and lif: 
bonnet assembly 


the clearance between the 
the stem. Apply an em 
grinding compound to both 
and the seat. A light co 
compound is all that is n 
Fig. 10. 

Place the body and bo: 
gether. If the valve is a un 
net design, the union rings 
be screwed on, but not tight 


11. For a bolted bonnet, i: 


couple of bolts but do not 


the bolts. This will provide a 


for the stem. 

With a firm hold on th 
wheel, apply pressure and 
the wheel steadily until al! 
is removed and a continuous 
bearing on the seating su! 
obtained. Grind no mor¢ 
necessary for good bearing 
grinding is completed, cle 
disc seat and body of all con 
Fig. 12. Use prussian blue 


termine if a good bearing ha 


obtained. The valve can 
reassembled. (Be sure t 


Fig. 14—Remove the dise retaining 


nut on the under side of the holder 


and replace the dise 
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the spacer from the disc so that it 
will have free swivel action on the 
stem ! 

When the body seat rings have 
peen damaged beyond repair, they 
should be replaced. This can be 
accomplished with a tool specifically 
designed for the purpose, or by 
means of a bar fitted into the lugs 
or slots in the body ring. Before 
using the valve it is advisable to 
give it a pressure test to be sure of 
tightness of the seat and stuffing 


box. 


Composition Discs 

Replacing a composition disc in a 
globe or angle valve as soon as a 
seat leak is discovered will add 
much to the valve’s life. The pro- 
cedure is easy. 

First turn the stem to fully open 
position. Unscrew the bonnet joint 
and lift out the bonnet assembly, 
Fig. 13. Turn the stem down 
slightly until the disc holder slips 
off. Remove the disc retaining nut 
on the under side of the holder, and 
replace the disc, Fig. 14. Reassemble 
the valve. 

Where frequent disc changing is 
necessary, keep a few extra disc 
holders and discs on hand. Holders 
can be loaded with discs for various 
services when convenient. This 
feature simplifies maintenance and 
stock problems for composition disc 
valve parts. 


CONSTRUCTION INDUSTRY 
SHOWS FLEXIBILITY 


The far-flung construction indus- 
| try has demonstrated extreme flexi- 
bility and adaptability in adjusting 
; itself to unprecedented changes in 
both the volume of its work and the 
nature of the demand since the 
outbreak of the war, according to 
Melvin H. Baker, chairman of the 
Construction Industry Information 
Committee. 
“The industry had to shrink the 
Volume of its work by two-thirds 
between 1942 and 1945 and then 
within two years was called on to 
expand its production more than 
100 percent,” Mr. Baker pointed out. 
“The changes, as analyzed by the 
committee’s economists, are meas- 
ured in terms of 1939 prices. 
“Even more violent fluctuations 
bok place in the amount of the 
aiterent types of construction. Pri- 
vate residential building, for exam- 
















ple, declined 58 percent between 
1942 and 1945 and then expanded 
472 percent, or by almost five times, 
by 1947. 

“Highway construction declined 
38 percent in volume and subse- 
quently rose 152 percent, all within 
the six year period. Private com- 
mercial construction gained 17 per- 
cent from 1942 to 1945 and made a 
further sharp gain of 172 percent 
by 1947. The volume of private in- 
dustrial construction rose 73 per- 
cent and then registered a further 
increase of 82 percent. 

“The most outstanding shifts, as 
would be expected in a period of 
transition from war needs to peace 
needs, were between the general 
classes of private and public con- 
struction. In 1942, in spite of the 
fact that much private construc- 
tion was for war purposes, more 
than three-fourths of the total vol- 
ume was public construction, of 
which almost half was done directly 
for the army or the navy and an- 
other third was in publicly financed 
war plants. By 1947, there was a 
complete reversal in emphasis, with 
more than three-fourths of the 
total going to private construction, 
while work of directly a military or 
naval character had shrunk to only 
1.4 percent of all new activity. 

“During the 1942-1947 period, pri- 
vate residential construction shift- 
ed from 11 percent of the total to 
37 percent. Private industrial build- 
ing rose from 2.5 percent to 13 per- 
cent and dropped again to 11 per- 
cent of all new activity. Utility 
construction more than doubled its 
share of the total between 1942 and 
1947. 


Enormous Problems 

in Organization 

“These figures reveal the extraor- 
dinary range and variability of re- 
quirements to which the construc- 
tion industry is subjected and the 
rapidity with which it must be able 
to adjust its whole industrial struc- 
ture—from materials producer to 
contractor and builder. 

“These widespread shifts and va- 
riations imposed by the demand 
involve enormous problems in or- 
ganization and logistics which call 
forth the ingenuity of the industry 
and require a remarkable flexibility 
which the component parts of the 
industry have supplied with amaz- 
ing success.” 
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COPPER TUBE 
STANDARD AVAILABLE 


A simplified practice recommen- 
dation for copper and copper alloy 
round seamless tube has been ap- 
proved for promulgation, according 
to an announcement of the National 
Bureau of Standards. The recom- 
mendation will be identified as 
R235-48, copper and copper alloy 
round seamless tube, effective from 
June 15, 1948. 

The recommendation was pro- 
posed by the Copper & Brass Re- 


search Association on behalf of 
manufacturers of copper tube 
Adoption of the preferred sizes 


listed “should enable the tube mills 
to schedule longer runs with less 
frequent resetting of tools; and the 
repetition of orders for similar sizes 
should in time permit the building 
of stocks, and thus regularize pro- 
duction and facilitate distribution.’ 

Until printed copies of R235-48 
are available, mimeographed copies 
of the recommendation may be ob- 
tained without charge from the 
Commodity Standards Div., Nation- 
al Bureau of Standards, Washing- 
ton 25, D. C. 


40 YEARS OF MOTOR 
PROGRESS CELEBRATED 


Forty years of electric motor in- 
dustry contribution to better living 
and industrial efficiency was re- 
cently celebrated by the motor and 
generator section of the National 
Electrical Manufacturers Associa- 
tion at Hot Springs, Va. 

The occasion was the 40th anni- 
versary of a 1908 meeting of electric 
motor manufacturers at the same 
place, which resulted in the forma- 
tion of the American Association of 
Electric Motor Manufacturers, first 
trade association in the electrical 
apparatus manufacturing industry, 
and earliest predecessor of NEMA. 


GET HONORARY 
ENGINEERING DEGREES 


Three honorary doctor of engi- 
neering degrees were granted last 
month by the Michigan College of 
Mining and Technology at the com- 
mencement exercises to Walter 
Geist, president of the _ Allis- 
Chalmers Mfg. Co.; Professor R. R. 
Seeber, retiring head of the depart- 
ment of mechanical engineering at 
the college; and Leigh Willard, 
president of the Interlake Iron Co 
and Interlake Chemical Co. 
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Pittsburgh members were hosts for the 59th annual meeting of the Heating, Piping, and Air Conditioning Contractors National Ass 


Interest in Pipe Welding 


Features Contractors’ Meeting 


Association Continues Work on Procedures 


A REPORT On the progress and re- 
maining problems in connection 
with the development of a satis- 
factory welding procedure for alu- 
minum piping was one of the high- 
lights of the 59th annual convention 
of the Heating, Piping, and Air 
Conditioning Contractors National 
Association, held at the William 
Penn hotel, Pittsburgh, last month. 

John H. Zink, president, Heat & 
Power Corp., Baltimore, and chair- 
man of the association’s research 
committee as well as its editorial 
committee, standard manual on 
pipe welding, presented a combined 
report. He indicated that 20 chap- 
ters of the new welding manual are 
now ready for publication but that 
the material on aluminum welding 
has had to be completely revised in 
order to reflect the latest develop- 
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ments. In addition, some research 
and development work remains to 
be done before the chapters on alu- 
minum welding can be completed in 
a form which will be of the greatest 
help to members. 

J. D. Mattimore, chief engineer, 
product engineering and research, 
Tube Turns, Inc., Louisville, was 
asked to tell of the progress and 
remaining problems in developing a 
welding procedure for aluminum 


Newly elected officers of the Heat- 
ing, Piping, and Air Conditioning 
Contractors National Association in- 
clude: 

President — Thomas L. Eagan, 
Washington, D. C. 

Vice President—L. L. McCona- 
chie, Detroit. 

Treasurer—W ray M. Scott, Oma- 


ha. 


piping. Very briefly, he poi: 
that aluminum and aluminun 
loys offer high strength 
weight, good thermal conduct 


resistance to corrosion, 

when in contact with nume! 
rodents, and absence of 

characteristics. These al 
said, are also being recon 
for services at temperature 
as —300 F. For example 
synthesis of gasoline from 
gas, as in other operation 
chemical fields, large qua! 


liquid oxygen are used and alu 


num alloys have excellent n 


cal properties at this low temper 


ture. 

Basically, wrought alumi 
falls into two categories 
which are not susceptible 
treatment but may be wo! 
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ned and those which may be heat 
freated to improve strength. The 
xy-hydrogen process and the inert 
as-shielded arc welding method are 
e most commonly used processes 
m welding aluminum piping. The 
ormer, said Mr. Mattimore, re- 
Muires the use of a flux which is 
forrosive to aluminum. Inasmuch 
ms the latter method does not re- 
Quire a flux, the investigations he 
has undertaken in conjunction with 
the association’s research commit- 
tee have been limited to the inert 
gas-shielded arc method. 
’ He reported that satisfactory pipe 
welding procedures have been de- 
veloped for types 2S and 3S alumi- 
Hum and that information is now 
@vailable even though the associa- 
ion’s manual is not yet ready for 
ublication. In regard to the alloys 
uch as types 61S and 63S, he ad- 
Fised the contractors not to proceed 
With welding without contacting the 
association’s welding committee as 
the procedure has not been settled. 
He also advised the members that 
skill in welding by the inert gas- 
ielded arc method can be acquired 
about two weeks by an operator 
gualified for steel pipe welding, par- 
@cularly if the operator is accus- 
gomed to handling a separate filler 
god. Backing rings, he said, are a 
eat help where permissible, but 
mere are many applications where 
ey cannot be used, such as in food 
andling. In regard to field weld- 
g, he advised that it be eliminated 
favor of shop welding wherever 
ossible. 
While aluminum is in short sup- 
ly, Mr. Mattimore felt that the 
ppliers of this piping material will 
robably book orders where the ap- 
lication really calls for its use. 
hey will not accept orders, he said, 
St because other materials are 
ot available. 
I closing this discussion, Mr. 
ink sounded a warning note by 
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PROGRESS report on the preparation of the new welding 
ial, together with a discussion of the remaining and necessar) 
lopment work in connection with aluminum pipe welding 
procedures, highlighted the 59th annual meeting of the Heating, 
Piping, and Air Conditioning Contractors National Association. 
Mther important subjects covered, as reported here, include the 
sow permissible interchange of welders, the revised procedure 
pecifications issued by the association’s welding committee, and 
y report on standardized design methods for radiant panel heating 


advising the members not to assume 
they can handle aluminum piping 
and welding just because an oper- 
ator in their employ says he can 
do the work. He urged the contrac- 
tors to get in touch with the com- 
mittee and to get all possible help 
in regard to welding procedures. 


Steel Flanges Tested 

Mr. Zink then outlined the work 
done by the research committee in 
cyclic testing steel flanges, at the 
request of the American Society of 
Mechanical Engineers. These tests, 
which are almost completed, were 
undertaken for the purpose of eval- 
uating the relative merits of present 
flanges and the necessary limita- 
tions of flange design in the higher 
pressure and temperature ranges 

He reported that in running de- 
structive tests to find the value of 
the flange in relation to the pipe, 
in some cases, where poor threading 
was used, the strength of the flange 


(at the threads) was as low as 6 
percent of the strength of the pipe 
Welding neck flanges, he said, are 
the strongest and while these are 
higher in first cost, they are cheape! 
to weld than the slip-on flange 


Qualified Welders Can Now Be 
Interchanged 


Until recently, the provisions of 
the ASME Boiler Code were such 
that tests conducted by one manu- 
facturer did not qualify a welding 
operator to do work for any other 
manufacturer. The report of the 
National Certified Pipe Welding Bu 
reau, given by W. W. Murray, Jr 
Almirall & Co., Inc., New York City 
chairman of the board of trustees of 
the bureau, called attention to an 
important change which is the re- 
sult of several years’ effort by the 
bureau, the boiler code committee 
and the National Board of Boiler 
and Pressure Vessel Inspectors 

The ASME Boiler Code has been 
revised to recognize the transferring 
of welders from employer to em- 
ployer and from job to job for the 
welding of piping, not a part of the 
boiler circulation and beyond the 
outlets of the boiler, provided a 
standard procedure is used, he said 
Inasmuch as these amendments 
avoid duplication of qualification 
tests of procedures and welding 
operators, Mr. Murray felt that they 
clear the way for the bureau to 
adopt a constructive program, and 


The association has recently revised its standard procedure specifications for 
welding wrought iron, steel, and carbon molybdenum pipe, fittings, and flanges 
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he urged members of the association 
to join local chapters of the bureau, 
or if there are none in the district, 
to apply for a charter. 


Members Get New Welding 
Specifications 

During the past few years, the 
welding procedure _ specifications 
adopted by the HPACCNA have 
been out of print and members have 
been using the procedure specifica- 
tions of the National Certified Pipe 
Welding Bureau. Inasmuch as the 
bureau was set up to facilitate the 
certification of procedures and 
welding operators, and since there 
are many association members who 
do not belong to the bureau, some 
confusion resulted. 

For example, there have been in- 
stances where inspectors have been 
skeptical about the use of the bu- 
reau’s specifications by parties not 
members of the bureau. At the 1947 
convention of the association, this 
matter was the subject of consider- 
able discussion and the welding 


L 


committee agreed to revise the spec- 
ifications of the national associa- 
tion. This has been done, and in his 
committee report Chairman R. S. 
Tobin, Power Piping Corp., Cam- 
bridge, Mass., said that the recom- 
mended procedure applies to metal- 
lic are welding and oxyacetylene 
welding of wrought iron and steel 
pipe, fittings, and flanges as well as 
for metallic arc welding of carbon 
molybdenum steel pipe, fittings, and 
flanges. 

It was strongly recommended 


Here are the four steps used in weld- 
ing a type 3S aluminum alloy pipe 
(half hard) and elbow (annealed). 
Top left—Tacking is the first opera- 
tion. Top right—The first pass is 
accomplished without the use of filler 
metal, the heat of the are being used 
to fuse the ends together. Bottom 
left—The deposition of the second pass 
requires the use of a filler wire of 2S 
aluminum alloy. Bottom right—The 
completion of the cover bead is ac- 
complished by using the inert gas- 
shielded are torch without filler metal. 
In order to show the technique more 
clearly, these photos were taken with- 
out current actually flowing between 
the work and the torch 





























that members adopt the pr 


and qualify them for their Des 
However, contractors who , 
have a qualified procedu I 


qualified operators but whx f 
luctant to make the neces hes 
vestment may join or form Gi 
chapter of the National < Yo! 
Pipe Welding Bureau. im} 
Copies of the newly revi the 
cedure specifications were ticu 
uted and Mr. Tobin stated t izat 
are essentially identical to pan 
the bureau and would be T 
slightly to make them i Ami 
agreement. Ven 
He called attention to th 
tice, in some shops, of using ate 
operators, who had previou sub- 
onstrated their ability in a q maj 
shop, to do welding for w! bud 
shops are not qualified. | fror 
cases, he said, inspectors 
the work on the strength ent 
operator’s reputation. This the 
subordinates the shop to t! i part 
ing operator and should tech 
tolerated. the 
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Design Standardization 
Major Panel Heating Problem 
In reporting on the second year 
of existence of the radiant panel 

heating committee, Chairman P. B. 

Gordon of Wolff & Munier, Inc., New 

york City, stated that the more 
‘important problems this year are 

the same as those of last year, par- 

ticularly the problem of standard- 

ation of design data for radiant 
panel heating installations. 

The research program of the 

/ american Society of Heating and 

Ventilating Engineers was briefly 
> outlined by Mr. Gordon, who indi- 
i cated the Scope of each of its four 
' sub-committees. He said that the 
} major portion of the first year’s 
» budget of $100,000 will have to come 
from the entire industry as ASHVE 
funds will take care of only 20 per- 
cent of this amount. He stressed 
the fact that the HPACCNA will 
participate to a major extent in the 
technical benefits resulting from 
the extensive research on radiant 
panel systems. 

“It is hoped,” he said, “that within 
the next year or two specific results 
will be forthcoming that will permit 
standardization of design tech- 
niques in which the data and per- 
formance values used are industry 
wide standardized values which can 
be backed up by controlled research 
reports and tests.” 
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Announces Winners of 

Performance Study 

A contest to stimulate the interest 
of engineering students in radiant 
panel heating and to make available 
to the committee performance data 
covering the actual operation of 
such systems was recently conclud- 
ed. Mr. Gordon announced that the 
first prize was won by Erik Erichsen 
and James M. Kane, senior students 
at the Case Institute of Technology, 
for their joint paper which pre- 
sented factual information—includ- 
ing thousands of thermocouple tem- 
perature readings on maintained 
water temperatures, panel tempera- 
tures, panel outputs, load require- 
ments, ete. Messrs. Kane and Erich- 
sen, the latter an exchange student 
from Norway, together with Mrs. 
Erichsen, were present and received 
the prize and congratulations of the 
members. 


S. H. Givelber, Reliance Heating 





and Air Conditioning Co., Cleveland, 
was accorded the thanks of the as- 
sociation for making available to 
the winning contestants a radiant 
panel installation. When called to 
the microphone, he briefly described 
the installation and told of the out- 
standing scholastic work of these 
two young men, giving some inter- 
esting sidelights on the sacrifices 
which the Erichsens have made in 
order to secure a technical educa- 
tion in this country. 

The second prize was won by 
James M. Ayres, graduate student, 
University of California. The judges 
were Prof. M. C. Giannini, assistant 
dean and associate professor of 
mechanical engineering, New York 
University; W. E. Heibel, district 
manager, Aerofin Corp., New York 
City, and D. L. Mills, research and 
development engineer, Revere Cop- 
per and Brass, Inc., Rome, N. Y. 


Resilient Floor Coverings Can 


Be Used 


Since the report made by the 
committee last year, several tech- 
nical reports have substantiated the 
recommendation that resilient floor 


coverings may be installed over ra 
diant heated subfloors. According 
to Mr. Gordon, the results showed 
that effects of various systems on 
the hardness, composition, and in- 
dentation properties were such that 
specific manufacturers’ recommen- 
dations permit the proper applica- 
tion of such floor coverings over 
heated panels without fear of diffi- 
culty. 

During the past year the radiant 
panel heating committee and the 
association’s committee on certifi- 
cation were requested by the Secre- 
taries’ Conference for an outline 
that would permit the various local 
associations to certify radiant panel 
heating installations. After consul 
tation between the two committees 
a method was prepared and was 
released to the local associations 
The outline takes into consideration 
the data already available as part 
of the national association’s publi- 
cations and outlines in step-by-step 
form the various checks to be made 

A concluding report on other 
activities of the HPACCNA meeting 
will be published in a forthcoming 
issue of HPAC. 


STAINLESS STEEL HAS PERMANENT EXHIBIT 


Stainless steel production in the 
United States has increased from 
42,000 tons in 1929 to over 500,000 
tons last year, George S. Rose, sec- 
retary of the American Iron and 
Steel Institute, told steel men and 
press representatives who attended 
a preview of a permanent stainless 
steel industry exhibit in the Archi- 
tects’ Samples building, 101 Park 
Ave., New York City. 

“The term ‘stainless steel’ denotes 


a large family, a group of some 30 
alloy steels which resemble each 
other yet differ widely in charac- 
teristics and use,” Mr. Rose said 
“The family resemblance is based 
on the fact that all stainless steels 
contain chromium in addition to 
the iron and carbon present in all 
steels. It is the chromium in this 
combination that makes the steel 
Stainless. Nickel is an important 
component of many grades.” 


AISI types of stainless steels 
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sanuber Chromium Nickel 
16.00/18.00........-. 6.00/8.00 ... 
ee 17.00/19.00......... 8.00/10.00.... 
om 60 aan 17.00/19.00......... 8.00 10.00. 

cen webne 17.00/19.00..... . 8.00/10.00. . 
|, eee 8.00/20.00 8.00/11.00. 
a 19.00/21 90 . 10.00 12.00 
dh nes ae 22.00/24.00...... .12.00/15.00. 
Bk oveteese .00/26.00..... .19.00/22.00. 
Mibaseveved 16.00/18.00. . . 10.00/14.00 
iieoséasnee 17.00/19.00. .. . 8.00/11.00 
lese<+eeds 17.00/19.00... . 9.00/12.00 
Giessk cone 11.50/13.00. . ‘ — 
Givescesses 11.50/13.50. . 
406 12.00/14.00..... — 
410 11.50/13.50. .. _ 
414 11.40/13.50. . 1.25/2.50 
Cincescous 12.00/14.00....... — ; 
Gs 0 005608 12.00/14.00... —_ 
RA 14.00/18.00.. — 
ee DEE cccccess 
a 15.00/17.00......... 1.25,/2.50 
Gee accoces 16.00/18.00......... 
GR cdiccece 16.00/18.00......... _ tue 
GE b ccnese 16.00/18.00....... 
ape OY, SO ee 
Gi ccoctses 18.00/23.00......... — 
icnea cent 00/27 .00.....-+5. - nad 


Other Elements 


P, S, Se Min. 0.07, Zr. Mo Max. 0.60 


Mo 1.75/2.75 

Ti 5 x C Min 
Cb 10 x C Min 
Turbine Quality 
Al 0.10/0.30 

Al 3.50/4.50 


P, S, Se Min. 0.07, Zr, Mo Max. 0.60 
P, S, Se Min. 0.07, Zr. Mo Max. 0.60 


Mo 0.75 Max. 
Mo 0.75 Max. 


ieiinthaad Mo 0.75 Max. 


0.90/1.25 Cu 


vance, 0.25 Max 
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Le US EXAMINE the problem of 
fuel conservation. It is a truism 
that every operator would like to 
obtain the greatest efficiency from 
his equipment, and thus maintain 
the lowest possible cost; but it is 
equally true that few are accom- 
plishing this ideal. The most im- 
portant reason for failure to obtain 
maximum efficiency might be lack 
of proper control and instruments. 

Proper selection of instruments 
and controls becomes a function of 
the quantity of fuel to be consumed. 
It is evident that in order for the 
equipment selected to amortize it- 
self in a reasonable time, the maxi- 
mum outlay for instrumentation 
and control is dependent on the fuel 
savings which may be effected by 
its use. 

No discussion of combustion con- 
trol would be complete without a 
discussion on CO,, excess air, and 
stack temperature. It is assumed 
that the basic relationships between 
these three need not be repeated 
here, but that a brief summary will 


COMBUSTION 


CONTROL 


suffice. The relationship between 
high CO. (low excess air) and low 
stack temperature is the ultimate 
aim we desire to accomplish. It is 
important that we evaluate the cost 
of obtaining these features with 
combustion control as against the 
loss encountered by the lack of its 
use, 


Two Classes of 
Combustion Control 


Combustion controls may be di- 
vided into two general classes— 
positioning and metering. To un- 
derstand the essential difference 
between the two, let us examine 
what we are trying to accomplish. 

In a simple positioning system, we 
control fuel feed from steam pres- 
sure by means of some master de- 
vice and adjust the air in ratio with 


the fuel as fed. The simplest case. 


is the fully automatic, one speed, 
burning device. In this case, the air 
flow is set at a constant level, usu- 
ally by means of the uptake damper, 
which is at a fixed position. The 


FRED MEYER, combustion engineer, Mid-West Heat Service, 
Chicago, describes clearly and briefly the fundamentals of various 
types of combustion control systems for boiler installations in 
plants and buildings. He then explains the principles—including 
the economics—of the proper selection of such control for various 
applications. His article in June covered fuel selection; both 
these subjects were discussed by Mr. Meyer at a recent meeting 
on planning sponsored by the American Hospital Association 
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fuel is fed at a constant speed ang 
is either on or off from pressur 


demand. It is obvious that usual) 
this is not an economical method 
firing on larger installations, due 
the fact that a constant overshoo: 
ing and undershooting of steay 
pressure occurs. In order to mini- 
mize the starts and stops, a method 
for varying the fuel feed is intro. 
duced. 

It follows that the amount of ar 
necessary for proper and efficient 
combustion must be varied also 4 
simple device would be a motorized 
controller, or a piston, actuated t 
steam pressure connected to th 
fuel feed by means of a lever arm 
and an extension to the uptak 
damper, which raises or lowers * 
as the fuel feed is increased or de 
creased. A further refinement mig® 
be obtained by adding the automa" 
feature of shutting off the equip 
ment should the lowest position © 
firing still feed more fuel than \ 
system requires. A further modi! 
cation could then be added that 
uptake damper could automatica.. 
be shut when the firing equipme!: 
is in the off position. This is a typ: 
cal modulating automatic type © 
positioning controller. 

Such a controller is set by adjus* 
ing the damper position at high fire 
to provide the highest CO, obtain 
able and again adjusting to obi 
the highest CO. on low fire. T 
difficulty lies in the fact that! either 
the fuel feed nor the air flow follow 
a straight line curve when compare? 


Heating, Piping & Air Conditioning, July 1 





dire 


of r 
by | 
is n 
are 
and 
poir 
che 
set | 
thre 


pect 


fror 
pos: 
desi 


§ tion 


x 


mat 
two 
an 

rati 


Usir 


+ 


Ir 
met 
give 


= und 
= com 


func 
side 


to the angle of position of the levers 
controlling their operation. 

For example, the usual uptake 
damper is a rectangular steel plate 
in the boiler uptake mounted on a 
steel] rod at its midpoint, the steel 
rod projecting at a right angle 
through the breeching. The damper 
is rotated by the rod from open to 


i losed position. When the damper 


is wide open the rod has been ro- 
tated 90 deg. A position of half 
opening, or 45 deg, does not neces- 
sarily mean that only half as much 
air will flow past the damper open- 
ing, and yet this is the supposition 
that we make in this type of control. 

By the same token, the fuel feed 
may be applied by a variable speed 
drive or a V-notch port valve (in 
the case of oil) or a butterfly valve 
in the case of gas). In no instance 
are we assured that the amount of 


| fuel flowing past the control point is 
' directly proportional to the angle 


} by the controller 


of repose of the lever arm actuated 
and, actually, it 
isnot. The only point of which we 
are sure is that at the maximum 
and at the minimum settings—the 
points at which we made our CO, 
checks—we have effected a certain 
set of conditions. At all other points 
throughout the range, we may ex- 


§ pect (and we will obtain) variations 


* from these settings. 


It would be 
possible, by means of a specially 
designed cam, to arrange the posi- 


) tioning of the uptake damper to 
= match the fuel feed at more than 


two points, but again we have only 


} an approximate evaluation of the 


Bl Se 


ratio of fuel to air. 


| Using a 


Pat ihe 
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ee att, 


Metering Control 
In using metering control, we 


; meter the amount of air used for a 


given amount of fuel. In order to 
understand better how this is ac- 
complished, we must go back to 


| fundamental hydraulics and con- 


» sider the formula: 


MUGEN POL toniptemntcirn 


W V2gh 


where W is the weight, g is the 
gravity constant, and h is the head. 

This formula expresses the flow of 
& gas through an orifice. If we 
consider the boiler as a pipe, and 
the tubes or baffles as an orifice 
through which the gases flow, and 
if We measure the pressure drop 
through the boiler from one position 
‘0 another, we know that we have 
Passed a definite volume of gases 





Two 310 hp water tube boilers fired with combination gas and oil burners, show- 


ing installation of panel with steam flow. air flow meters and metering control 


past these points to the uptake; 
for any given pressure drop through 
the boiler, we have established a 
corresponding rate of flow of the 
products of combustion. 

In actual practice with metering 
control, we do not measure the air 
entry—generally speaking—but in- 
stead measure the products of com- 
bustion. There is no appreciable 
difference, however, in measuring 
products of combustion instead of 
air. There is, of course, the differ- 
ence of temperature, which occurs 
from entering air to products of 
combustion at the stack uptake. It 
is the basic fact that the volumes 
of entering air and products of com- 
bustion are the same that makes 
metering control possible. The dif- 
ferential in volume due to temper- 
ature changes is compensated for 
on setting up the equipment in test 
methods, which will be described 
later. 

We have discussed the basic prin- 
ciple that pressure drop past a given 
orifice measures the flow of gas past 
that orifice, and that by measuring 
products of combustion we are in 
effect measuring the volume of en- 
tering air, due to the fact that these 
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volumes are the same; and that 
compensation for temperature dif- 
ferential may be made by setting 
up equipment on test. Now let us 
take a concrete example of a meter- 
ing combustion control system so 
that we may follow this operation 
through the various stages neces- 
sary to accomplish this purpose 
Consider the case of a typical wa- 
ter tube boiler fired with a spreader 
stoker. In order to control the fuel 
feed, we would employ a master 
controller actuated from steam 
pressure. This controller would be 
connected to the fuel feed mecha- 
nism of the stoker and would feed 
more or less fuel on steam demand 
The air flow entering the boiler 
from a forced draft fan would be 
controlled by means of a differen- 
tial controller operated from the 
master controller and linked to the 
forced draft fan. As the master 
controller changes its position, this 
change in position is transmitted to 
the differential controller, which 
sets up a pressure differential be- 
tween the first and the last passes 
on the boiler, thus establishing the 
rate of flow of the products of com- 
bustion. This position is transmit- 


8} 
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ted to the forced draft fan, which 
sends larger or smaller amounts of 
air into the fire box as demanded 
by the differential controller. 

The system would be completed 
with the use of a controller main- 
taining constant overfire draft by 
means of the uptake damper. 

This is perhaps the simplest type 
of metering control, and is adapt- 
able for coal, oil, or gas—but is bet- 
ter suited to the latter two fuels for 
the reason that should the Btu con- 
tent of the fuel vary, this system 
does not take this variable into 
account. The pistons which moti- 
vate the fuel feed, forced draft fan, 
and uptake damper may be powered 
in this type of control with either 
compressed air, water, or oil. For 
the system described, oil is most 
generally used, furnished through 
an oil pumping unit complete with 
an oil reservoir. 

The operation of the differential 
controller, which is activated from 
the master controller, uses the prin- 
ciple of a spring loaded diaphragm 
connected to the upstream and the 
downstream sides of the orifice plate 
(which in this case is the boiler 
baffle), thus measuring the air flow. 
As the lever arm shifts the spring 
position, a new tension is placed 
upon the diaphragms, which must 
be balanced by a series of inlet oil 
valves, which in turn move the posi- 
tion of the piston, which operates 
the forced draft fan. The system, 
when balanced, produces the proper 
pressure drop across the orifice. 


Adjusting a 

Metering Control 

In adjusting this type of system, 
the boiler is fired to the steam pres- 
sure desired by means of manual 
control, and the adjustment of the 
forced draft fan is made to give the 
highest CO, obtainable for this par- 
ticular rate of firing. Adjustment is 
simultaneously made of the overfire 
draft controller. When this has 
been accomplished, the combustion 
control is set to maintain this CO. 
at the position selected. The equip- 
ment is then made to operate at va- 
rious other selected points through- 
out the range and similar adjust- 
ments are made at these points. It 
will be noted that this method of 
testing and adjustment takes into 
account the differences in tempera- 
ture between entering air and prod- 
ucts of combustion previously men- 


tioned. 
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the orifice at any particular time. 
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CO Can Be 

Too High 

It is important to recognize the 
fact that CO, readings can be too 
high for proper life of the refractory 
brickwork. This is particularly true 
at high ratings of the boiler. If the 
refractory brickwork and combus- 
tion volume in a boiler have been 
properly designed, deterioration of 
the fire brick or plastic will not oc- 
cur unless the CO, readings are 
excessively high. For this reason, 
most well operated plants taper off 
on CO, slightly as they approach top 
rating. 

In the type of combustion control 
just described, no compensation is 
made for any variation in Btu con- 
tent of the fuel. This variation is 
likely to occur when using coal but 
is of no practical consequence with 
oil or gas. It is possible to obtain 
coals from the same region that 
vary as much as 2000 Btu per lb, 
or a difference of approximately 20 
percent. In the case of fuel oil, a 
particular bunker C oil may have 
a Btu content of 152,500 per gal 
whereas another one will have 151,- 
000 Btu per gal; this is a difference 
of less than 1 percent. In the case 
of gas, variations are smaller than 
this, because by its nature gas com- 
ing from the same field is usually 
very homogeneous. 

If we were to plot on ordinary 
graph paper the pounds of air for 
theoretical combustion against the 
pounds of air required per 10,000 
Btu of steam generated, we would 
be confronted with a startling fact 
—in all cases, irrespective of the 


type of fuel used, our cury 
be a straight line. Not on): 
we find that our curve is a 

line, but we would find tha’ 
horizontal straight line, a) 
7.5 lb of air would be requ 
each 10,000 Btu of steam ge: 


Correlating Steam 
and Air Flow 


In actual practice, it is 
that if we were to compare 
of air used for combusti: 
pounds of steam evaporat 
could accurately measure 
against the other. This is t! 
for a system of combustion 
which employs the steam ! 
against the air flow in n 
amounts and takes into a 
necessary readjustments for 
tions in the Btu content o! 

In this system of combustix 

trol, in which steam flow a 
flow are correlated, the heart 
system is a steam flow mete: 
which is recorded the steam floyw ); 
thousands of pounds per how 
against the air flow in pounds pe: 
hour. It follows that, if by test 
positions of the two pens ar 
related to each other as to coincic& 
when the best actual conditions | 
combustion occur, we should »& 
operating at the highest possib) 
efficiencies. 

Such a system includes the ma 
ter controller, which measures th: 
steam as it passes through the boi: 
header by means of an orifice. B 
measuring the pressure drop acros 
the orifice, we have determined th 
actual amount of steam flowing pas’ 


An oil burner, showing linkage for simple positioning control. The primary and 
secondary air and oil are all controlled in direct ratio, one with the other 
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the orifice at any particular time. 
By using the boiler as an orifice, as 
already described, we have meas- 
ured the actual amount of air pass- 
ing this orifice so that we have 
established a basis for comparing 
one to the other. It remains to hold 
our steam pressure constant by 
varying the amounts of fuel re- 
quired, and then relating the 
amount of air required for this giv- 
en amount of fuel so that the proper 
relationship is maintained at all 
times. 

In practice, this is accomplished 
by the use of a master controller, 
which feeds more or less fuel upon 
steam demand. This master control- 
ler simultaneously feeds more or 
less air as required. 

Let us now assume that the two 
pens—steam flow and air flow—do 
not coincide on the meter. At this 
point, the readjusting controller in 
the boiler meter takes charge of our 
situation. A pilot valve is connected 
by linkage so that it is actuated 
only when the motions of the steam 
flow pen and the air flow pen are 
not of equal amounts. As long as 
the records coincide and do not sep- 
arate, best combustion conditions 
prevail and the pilot valve remains 
in its natural position. 

Should the air flow record rise 
above the steam flow record, indi- 
cating too much excess air, the 
steam flow, air flow pilot valve 
would be moved slightly, thus trans- 
mitting an impulse to the air con- 
troller, which immediately read’ usts 
the air flow to bring the two pens 
together—at which time the system 
is in balance. The air has been con- 
trolled in this system from the fur- 
nace draft controller. The forced 
fan draft operation obviously de- 
pends on the furnace draft control- 
ler, which regulates the operation 
of the forced draft fan by means 
of inlet vanes or a damper arrange- 
ment. 

In the system described, the steam 
flow, air flow combustion control has 
been operated with fuels burned in 
suspension. Were we to consider a 
chain grate stoker or an underfeed 
stoker installation, it is obvious that 
the quantity of air through the fuel 
bed would determine our steaming 
rate rather than the amount of fuel 
fed. In actual practice, this is the 
method of control used on this type 
of installation. 

The equipment is put into opera- 
tion by actual test adjustment at 
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various points throughout the entire 
firing range. Various CO. samples 
are obtained, the stack temperature 
is measured at various operating 
points, and the best operation for 
each point is selected by manual 
methods. The combustion control is 
then set to these various test points 
and checks are made at random 
points to determine the accuracy of 
the setting already established. It 
is again important to note that CO. 
is not held constant throughout the 
entire range but rather is made to 
taper off as high ratings are ap- 
proached. This statement is not 
always true, however; it is possible 
with water wall furnaces, where 
quick cooling of the refractory is 
obtained, to maintain high CO. 
throughout the entire range of op- 
eration. 

Other situations exist that may 
require various settings of CO.. For 
example, on water wall furnaces 
employing pulverized coal, at ex- 
tremely low ratings the furnace 
temperature may be so low that 
smoking may result. In this event, 
the proper solution may be to in- 
crease the amount of excess air 
slightly so as to obtain better com- 
bustion. This is just another ad- 
vantage of using proper combustion 
control. 


Fuel Flow, Air Flow 
Applications 


The application of air flow control 
is very wide and it is well suited 
to large installations. There are, 
however, exceptions in which steam 
flow, air flow control may be re- 
placed by a control method which is 
better adapted to the fuel to be 
used. This is particularly true when 
gas is the fuel. In the event that 
we have wide variations in load, it 
is in some cases more advantageous 
to use fuel flow, air flow rather than 
steam flow, air flow. 

Consider, for example, an instal- 
lation in which loads vary widely 
on a water tube boiler which is fired 
with combination gas-oil. We are 
operating the plant on gas and we 
approach the top limit of the capac- 
ity of the forced draft fan. At this 
point the system demands more 
steam than the capability of the fan 
to furnish air. The master controller 
begins to feed more gas to the sys- 
tem but there is no more air avail- 
able. The added amount of gas 
begins to reduce the excess air to a 


point where the air can no wer 
support the combustion of th fy.) 
fed. At this time, we begin t. rm 
CO and inasmuch as we are) | ro. 
ceiving the full Btu value 
fuel, our steam pressure be¢ 
drop. The master controller yo, 
feeds more fuel and we proc: ¢; 
become more and more invol\ ¢ jy 
a difficult situation. The air fo, 
control unfortunately is mea. :»; 
raw gas so that it no longer al 
actual meter of the conditi as 
they are. 

In situations of this type, a 
positive method would be the c 
of the fuel itself rather thay th 
control of steam ‘flow. In ins'allg- 


tions of this sort, an orifice is placed 


in the gas line and the pressur 
drop of the gas past the orifice ; 
used as the correlative betwee 
steam flow and air flow. If gas wer 
the only fuel employed, this method 


would show distinct advantages over 


the steam flow, air flow method 


control. Where gas and oil, or gas 


and coal, or all three fuels are em 
ployed, it is possible to use a com- 
bination control of steam flow, air 
flow and fuel flow, air flow to accom- 
plish the desired results. 


Instruments Tell What 
Is Happening 


It is necessary for any wel 
equipped boiler installation to hav 
sufficient instruments so that t 


have a sound concept of what 
occurring in his plant. It is quits 
obvious that good combustion con- 
trol is essential in the operation o! 
a plant, but the engineer has pn 
idea of what is occurring in the 
plant, or whether or not his com- 
bustion control is functioning, un- 
less he has sufficient instrumenta- 
tion to act at least as a temporan 
check. 

The most important of these in- 
struments is a draft gage. The 
proper use of a draft gage wil 
provide the engineer with a method 
for checking at all times the draft 
conditions in his boiler. Depending 
upon the type of firing equipmen' 
in service, a draft gage might be 4 
one point or a multipoint type, the 
latter giving various draft condi- 
tions at various points in the boiler 
system. 

Another quick method for tes'ing 
the operation of a plant is offered 
by a flue gas temperature recorder! 
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By its use, the operator can tell Control selection chart that summarizes author's observations* ‘ 

immediately whether or not his j 
COST OF FUEL TYPE OF SAVINGS AS AGAINST COST OF 

combustion efficiency approaches ANNUALLY CONTROL MANUAL OPERATION CONTROL e 

the expected rate. Should the flue $o — 13,000 ........ Positioning 10° oad $ 700 i 

ac rature be excessive, the $13,000— 50,000 ........ Simple metering -+-:10% +3% . $1900 ; 

ga tempe $50,000-—100,000 ...... Readjusting metering .10% 4+ 3% + 2% $5000 

operator is warned at once that a 

situation is occurring in his boiler *The assumption has been made that the installation is average, with a variable load 

which is not normal. This is also a Return of capital investment to be made in three years or less 


good check as to whether his boiler 
is clean, or whether scale might be 
forming, or slag, or soot on the 
various tubes or passes of the boiler 
surfaces. This would also warn him 
that baffles were not functioning 
properly. 

A steam flow meter is another in- 
strument which is very valuable in 
any boiler plant. By relating the 
amount of steam used to the 
amount of fuel consumed, the oper- 
ator has a reasonable method for 
checking performance of his equip- 
ment. In the event that a system 
of combustion control is used which 
does not require the use of a steam 
flow, air flow meter as part of its 
basic equipment, the operator could 
use such a meter as a constant 
check on his combustion efficiency. 
If the steam flow, air flow pens are 
not operating together at all times, 
the operator would know at once 
that he is out of step as far as com- 
bustion efficiency is concerned. 

Some engineers prefer the use of 
a CO, recorder. I do not take issue 
on this matter of preference but 
believe that a steam flow, air flow 
meter not only answers the question 
of efficiency but actually answers 
an accounting problem of the 
amount of steam used at any time. 
There is too, the matter of main- 
tenance of the two pieces of equip- 
ment. 

The well integrated and organ- 
ized boiler room must be maintained 
with utmost care. If the instrumen- 
tation and combustion control are 
scattered, it is difficult for the oper- 
stor to check properly the various 
instruments at the times required. 
If these instruments are mounted 
on a panei board, ‘so located that 
from proper points of vantage the 
operator can see all major opera- 
tions of his plant at one time, a 
great saving in labor and a better 
operating plant results. 


Combustion Control Selection 
a Question of Economics 


Various methods of combustion 
control have been discussed and var- 
lous instrumentation has been rec- 
ommended. The designing engineer 


is faced with the problem of the 
proper selection of equipment to 
match the fuel burning equipment 
already selected. It has previously 
been shown that economics plays an 
all important part in the selection of 
combustion control and instrumen- 
tation in any plant. It is incumbent 
upon the designing engineer to in- 
vestigate the amounts of fuel to be 
consumed by the equipment and 
compare the amounts of fuel with 
the cost of various instruments and 
combustion control that he may be- 
lieve best suited to the plant. 

A simple method of setting up 
such a comparative value would be 
to estimate the total cost in dollars 
per year of fuel to be consumed. 
The next step would be to deter- 
mine the cost of the cheapest con- 
trol which would give the operator 
the results desired in the way of 
operating his plant. When this se- 
lection has been made, the relative 
efficiency of one type of control as 
compared to the next better type of 
control should be investigated. 

In order to do this, it would be 
necessary for the designing engi- 
neer to estimate the relative overall 
efficiencies between the two meth- 
ods of control being compared. For 
example, if the fuel consumed in a 
plant costs $15,000 a year, and the 
cost of simple positioning control 
would be an item of $700, whereas 
the cost of simple metering control 
would be a matter of $1900, an in- 
creased capital investment of $1200 
would be required were metering 
control employed. The designer 
would perhaps estimate that an 
additional saving of 3 percent might 
be made by using a simple type of 
metering control, which would 
mean a saving of $450 in fuel con- 
sumption. The increased cost of one 
control over the other ($1200) must 
be weighed against the $450 saving 
which might be made by the use of 
better combustion control. In this 
particular instance, the _ saving 
would pay for the better control in 
a period less than three years, so 
in all probability the engineer would 
select a metering rather than a po- 
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sitioning type of combustion con- 
trol. 

If the fuel consumption in the 
plant were an item of $50,000 an- 
nually, then the use of a still more 
refined control of the repositioning 
type—such as steam flow, air flow 
or fuel flow, air flow as against a 
simple metering control—might be 
considered. In this case, approxi- 
mately $5000 might be the cost of 
this type of control as against $1900 
for the simple metering control. 
Further, the designing engineer 
might decide that the additional 
saving to be made would be 2 per- 
cent over the simple metering con- 
trol, or $1000. The $1000 saving 
would then be compared to the 
$3100 initial increased capital in- 
vestment and the designing engi- 
neer would probably feel that he 
was justified in placing reposition- 
ing metering control into the in- 
stallation. 

The information presented here 
is intended to offer a guide in the 
proper selection of instrumentation 
and combustion control for any 
particular installation. Other prob- 
lems may affect this selection, such 
as future increase of load in a 
plant or the possibility that the 
type of fuel being used may be 
changed at a later date. For many 
reasons, therefore, the selection of 
this equipment should be given due 
and careful consideration so that 
the best possible results may be ob- 
tained from the boiler and firing 
equipment. 


SBI MARKS 
20TH ANNIVERSARY 


Fifty representatives from 30 dif- 
ferent companies and organizations 
attended the 20th anniversary 
meeting of the Steel Boiler Institute 
at Hershey, Pa. 

Headed by R. A. Locke, president 
and manager, the institute met to 
discuss trends in the steel boiler 
industry and to elect directors. 
Newly elected to the board is E. I. 
Boardman, vice president, Spencer 
Heater Div., Avco Mfg. Corp. 
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District Heating Industry Enjoys 






Substantial Increase in Steam Sale; 


John F. Collins, Jr., Secretary-Treasurer 
of NDHA, Reports on Trends in Industry 


As THE 39th annual meeting of 
the National District Heating As- 
sociation, held recently in St. Louis, 
the retiring president, Robert D. 
Martin, assistant vice president and 
manager of sales of the New York 
Steam Corp., said in his address 
that district heating has achieved 
a substantial load growth in the 
past 10 years of approximately 50 
percent, based on total sendout. 
The industry appears to be unusu- 
ally healthy and vigorous, he stated, 
and he predicted that the demand 
for its service will continue to in- 
crease at an accelerated rate dur- 
ing the next decade. 

He expressed the opinion that 
“the fuel revolution’”—as_ desig- 
nated by Fortune magazine—or the 
production of oil from coal, shale, 
and natural gas will result in an 
oil too expensive for boiler use, but 
the increased demand for coal will 


result in higher coal prices which 
in turn will give economically op- 
erated district heating plants an 
even greater advantage than at 
present over boiler plants operated 
for single buildings or factories. 


Committee Reports 

Show Progress 

Progress in district heating was 
further emphasized by the reports 
of the operating statistics and sales 
development committees. Ernest T. 
Smith, The Detroit Edison Co., 
chairman of the operating statistics 
committee, said that 95 percent of 
the steam utilities reported increased 
sales during 1947—as might be ex- 
pected, since colder weather was 
reported by 83 percent of the com- 
panies. On a company average ba- 
sis there was a total increase of 
12.52 percent in the number of 
degree-days. However, there was an 


New NDHA officers are Alfred T. Veness, third vice president; George H. Tuttle, 
second vice president; Henry L. Martin, president; David W. Loucks, first vice 


president. The author, John F. Collins, Jr., continues as secretary-treasurer 
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increase of 24.14 percent in the 
revenue in 1947 over 1946. On]! 
companies, which are locate 
the Pacific district where wa 
weather was experienced, rep 
decreases. The total average 
enue per thousand pounds of s! 
sold increased 7.13 percent 
companies, however, reported 
crease in average revenue 

The report also showed that 
costs continued to rise in 1947 
average cost of coal per mi 
Btu increased 15.30 percent 
that of 1946 or double the inc: 
in 1946 over 1945. The increa 
total hourly wage cost was 
percent. Capital investment 
creased 4.0 percent. The lengt! 
steam distribution mains and s 
ice mains increased respecti 
2.78 and 2.04 percent. 


Of 46 large utilities report 


Sales. statistics to Sterling 


Sanford of the sales developm 


committee, 39 obtained a tota 
1008 new customers, with an « 


mated annual steam consumpt 
of 1,467,285 Mlb and an annual : 
enue of $1,360,340; one comp: 
obtained a total of 117 new custon 


ers with an estimated annual st« 


S 


consumption of 1,266,565 Mlb and 


an annual revenue of $1,328 


and six companies reported no : 
business, probably in most cas 


because they had previously sold t 


the limit of their capacities 
Ten companies reported 
45 customers and the company t 


gained so many new ones reported 


a loss of 23 customers. 
Steam rates were reported o1 


L. A. Mollman of St. Louis for | 


] ’ 
ios 


rates and regulations committe: 


of which Harry A. Weitzman, of 
Rochester Gas and Electric C 


is chairman. The report reflects ' 
increased cost of labor and ma 


rials. 


Growing Recognition 

of Fuel Clauses 

Growing recognition of the w 
and importance of “fuel clauses 
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eam rates was in evidence. At 
‘ne end of 1947, 56 of 67 steam utili- 
ves furnishing statistics said they 
nad one or more rates containing 
such clauses. Ninety-eight of 129 
rates reported contained fuel pro- 
visions. 

The committee reported that in 
five cities both base rates and fuel 
clauses had been increased—the 
least 20 and the most 38 percent; 

seven cities fuel clauses had 
been added and base rates in- 
creased between 10 and 60 percent; 
and in 14 other cities base rates 
had been increased between 7 and 
33 percent. Three cities were re- 
ported as adding fuel clauses. Four 
increased base rates but decreased 
fuel clauses, a net of between 8 and 
19 percent. On the other hand, in 
49 cities steam suppliers had not 
up to the end of the year filed high- 
er rates to overcome increased 
costs. There were no cases of rate 
decreases. Increases were in gen- 
eral being approved by regulating 
bodies as they gave recognition to 
the changing times, but many such 
approvals were given on a tempo- 
rary basis. 


New Edition 

of Handbook 

The NDHA has been engaged for 
some months in the writing of a 
third and entirely new edition of 
the District Heating Handbook cov- 
ering all phases of the industry. 
The chairman of the educational 
committee, J. Earl Seiter (of the 
Baltimore heating utility) reported 
authors’ manuscripts of 10 of the 
proposed 15 chapters had been com- 
pleted and all phases of the effort 
going ahead at a rapid pace. He 
estimated a year would elapse be- 
fore the new 700 page volume 
would be available. 

In the author’s annual report, it 
was pointed out that the head- 
quarters staff continued to spend a 
considerable portion of its time on 
the answering of questions on dis- 
trict heating received from persons 
and organizations all over the 
world. The association is in excel- 
lent financial position, and the only 
aggravating condition is the diffi- 
‘ulty of obtaining printed matter 

a reasonable length of time in 
nese postwar days. 

A past president of the associa- 

on and long an ardent worker for 

and likewise a past president of 

e National Association of Build- 


STEAM SALES—BILLIONS OF POUNDS 





















































5 — | 
| 
a p-—---- + +—— + + +—_+ 
3 +— 4+-——-++ + _ et aE 
\ oad 4 Dec Wn wee wae -* | 
oN mf OS ee 
5 
| oes de 
1933 34 35 3% 37 #38 +39 40 41 42 43 44 45 46 47 48 49 BD 


Steam sales as reported by member companies of the NDHA, The reports are 


divided into five groups based on volume 


ing Owners and Managers—Earle 
Shultz, vice president of the Illinois 
Maintenance Co. of Chicago, by 
unanimous ballot was elected to 
honorary membership in the NDHA, 
its highest award, and presented 
with an illuminated certificate in 
token thereof. 

During the closing session of the 
meeting Henry L. Martin, of the 
Boston Edison Co., was elected 
president; David W. Loucks, of the 
Allegheny County Steam Heating 
Co., Pittsburgh, was elected first 
vice president, George H. Tuttle, of 
The Detroit Edison Co., was elected 
second vice president and Alfred T. 
Veness, of the Rochester Gas & 
Electric Corp., was elected third 
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of the annual sales 


vice president, all for the coming 
year. John T. Davis, Indianapolis 
Power and Light Co., Charles W 
Deeg, Philadelphia Electric Co., and 
Albert R. Mumford, of the Combus- 
tion Engineering Co., New York 
City, were elected to the executive 
board for terms of two years. Other 
directors who remain in office for 
another year are Thomas P. Brown, 
Jr.. New York Steam Corp., Percy 
A. Hyde, Ohio Edison Co., Akron, 
and Milton A. Hanna, of the Ric- 
wiL Co., Cleveland. The author con- 
tinues as secretary-treasurer. 

An article summarizing the tech- 
nical data presented at the meet- 
ing will be published in a coming 
issue. 
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INDUSTRIAL AIR CONDITIONING} 


Coordination of Architectural and Engineering Design 


F, F, STEVENSON and JACK F, SALSBURG, designing engi- 
neers with a great deal of experience in air conditioning for in- 
dustrial and other types of buildings, stress here the importance 
of coordinating the architectural and mechanical designs. They 
give examples and practical comments based on their own work. 
Earlier articles by Mr. Stevenson have described various methods 
of cooling and dehumidifying. It would be interesting if other 
designers would comment on points presented in this article, 


for publication in our “Open 


r 

r HE ARCHITECT and mechanical en- 
gineer have six major objectives 
when installing an air conditioning 
system in a new building. They 
must consider: (1) Performance of 
the system. (2) Amount of space 
used and the cost thereof. (3) Cost 
of the installed system and cost of 
operation. (4) Ease of installation. 
(5) Accessibility for future servic- 
ing. (6) Appearance. 

Naturally all parties concerned 
expect the system to perform ac- 
cording to design, at an initial cost 
and an operation cost satisfactory 
to the owner. It must not use high 
priced productive space. It should 
not have tedious or unexpected in- 
stallation problems—these will add 
to the cost quicker than anything 
else. It should have no inaccessible 
locations for controls or valves 
which require adjustment; when it 


Fig. 


for Discussion” department 


is necessary to organize an explor- 
ing party to get at such gadgets, 
adjustment or servicing becomes 
very expensive. 


“To Be Felt 

But Not Seen” 

As to appearance, there is an old 
saying that fits nicely here—“To be 
seen and not heard.” We can para- 
phrase this to say, “To be felt but 
not seen.” In other words, the air 
conditioning system should be in 
there pitching, but not at the ex- 
pense of marring the appearance 
of the building, either on the in- 
Side or the out. Everyone has seen 
buildings whose roofs are littered 
with oddly assorted penthouses, 
leantos, ventilating stacks, and 
what have you. Modern design in 
air conditioning does not tolerate 
such things. It is possible to have 
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all structures and equipment 
taining to the air conditi 
system blend in with the arc! 
tural design and appearance . 
building, but this requires 
taneous decisions on architec 
and mechanical work well i: 
vance of construction 

The accompanying drawings 
with typical industrial buildin 
the small or medium size class 
are intended to suggest how a 
tectural and mechanical coo; 
tion can be applied in pra 
They may be one, two, or 
stories in height and there 
excavated basement at each 
The floors and roofs are con 
slab. Ceilings are suspended 
the slab, with furred spaces 
tween. The entrance and 


stairway are housed in an ornamen 


tal tower in the front end of 


D¢E 


building. There may be anothe: 


such tower in the rear end of | 


building. A freight elevator is 
cated in the rear. 

The refrigeration equipment 
for air conditioning is placed in 
front basement. It should be 


membered that such spaces require 


ventilation, preferably mechanica! 


so means of getting air in and 


of them must be provided. Th« 


heating plant is in the rear bas 


ment. Thought must be given 
ventilation here, also. 


All fans and air treating equ) 


ment are placed on the rool 


t 


penthouses which are of substa: 


tial construction and designed 


blend in with the architectural a 


cy 


pearance of the building. Loca! 


in the rear of an ornamental tows 


they appear as a part of the towel! 


rather than as separate structures 


Even the air intake and 0o 
stacks are designed to harm 


with the general structural appea! 


ance. 

The water used for refrig¢ 
condensing is not recirculatec 
these examples, so evaporative 


t 


densers or cooling towers need no! 


ry) 


be considered. However, on systems 
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where evaporative condensers or 
ling towers are required, they 
ean be placed just back of the 
penthouse to blend in with the 
building’s architectural appearance. 
Heating in the winter is by means 
of radiation and unit heaters, with 
the ventilating air being tempered 
to the desired temperature. 

Fig. 1 shows a plan view of one of 
these buildings. The office and lab- 
oratory space in the front end is 
air conditioned and the factory 
space mechanically ventilated. 
There is an ornamental tower in 
the front of the building. The pent- 
house in the front end enclosing 
the air conditioning equipment is 
just in back of the tower and, look- 
ing from the outside, it seems to 
be a part of the tower. Between 
the penthouse and the tower a 
large air shaft extends from the 
roof to the basement. This is used 
for air duct and pipe risers. 

A smaller penthouse is placed in 
the rear of the building to enclose 
the ventilating fans and winter 
tempering coils. One end of the 
penthouse is on a line with the rear 
wall of the building and is designed 
to form a part of the wall facade. 
An air shaft similar to the one in 
the front end of the building serves 
the penthouse. It abuts the freight 
elevator shaft. 

Fig. 2 shows a plan view of an- 
other similar building with orna- 
mental towers at both ends. The 
entire building is air conditioned 
and there is a penthouse with its 
accompanying air shaft in back of 
and blending into each tower. As 
in Fig. 1, the penthouses are placed 
in the rear of the ornamental tow- 
ers of the building and an air shaft 
between the exit of the plenum and 
the tower. The shaft carries steam 
and refrigerant pipes and supply 
and return air duct risers. There is 
ample furred space under the ple- 
num floor to carry ducts. 


As a considerable depth of space 
may be required underneath the 
air conditioning penthouses, the 
structural design must be such as 
to meet this requirement. The roof 
level may be raised at this area or 
the floor of the penthouse may be 
elevated a couple of feet above the 
roof slab. This latter method will 
provide two furred spaces for the 
passage of air ducts, one between 
the penthouse floor and the roof 
slab and one between the slab and 
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the suspended ceiling. The roof 
slab must be fabricated with open- 
ings at the proper locations for the 
passage of ducts. 

Figs. 3-8 are detailed plan and 
elevation views of penthouses, en- 
closing the plenums, fans, and air 
treating equipment. 


Two Blower 

Fans Used 

In the air conditioning systems of 
these examples, two blower fans are 
used—one supply and one recircu- 
lating and exhaust. The volume of 
outside air used in normal opera- 
tion is large and during certain 
periods of the spring and fall all 
outside air will be handled—hence 
the use of two fans. Incidentally, 
the time when it is advantageous 
to handle all outside air is much 
less than many designers seem to 


Fig. 2 
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ture varies from 83 to 72 F during 
the summer season, when the out- 
door temperature ranges from 100 
to 70 F. During spring, fall and 
winter the system delivers tem- 
pered air ranging in temperature 
from 74 to 68 F. The system will 
handle 100 percent outside air be- 
tween outdoor temperature ranges 
of about 68 to 77 F. In the lower 
temperature brackets, the outside 
air may have to be reheated slight- 
ly and in the higher, it may require 
cooling and dehumidification. In 
the upper bracket, the moisture 
content of the outside air is the 
determining factor. 

The systems described herein are 
suitable for the layout of Fig. 1, in 
which only the office and laboratory 
space at one end of the building is 
air conditioned. They are not 
zoned, as it is felt that the addi- 


think. In the system we are de- tional expense involved in zoning 
scribing, the inside design tempera- is not justified when only two or 
Fig. 3 
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Fig. 4 


three degrees variation in tempera- 
ture will result from not zoning. 


The recirculating fan of these 
systems is sized to handle about 85 
percent of the supply air volume 
and is powered to work against the 
resistance of the return duct cir- 
cuit and a very small positive dis- 
charge pressure. The supply fan 
carries the total air volume and is 
powered to work against the re- 
Sistance of the plenum and the 
supply duct circuit. 

An alternative of the two fan 
system would be to use a supply fan 
only and place exhaust intakes, 
with ducts, in the air conditioned 
spaces. As more outside air is used, 
raising the air pressure level of the 


to use these fans, we must have 
airtight plenum chambers housing 
the fans and unless we are satis- 
fied to have the motor loss heat go 
into the air stream, we must ar- 
range a housing for the motors to 
divert this heat elsewhere. Inlet 
boxes could be used instead of air- 
tight plenums but these are not in 
great favor with some designers. 
The waste heat of a motor (due to 
the motor being less than 100 per- 
cent efficient) may not be too im- 
portant, because, even with single 
inlet fans, using tight enclosures 
at the intakes, most of the heat of 
useful work goes to the air stream 
and this heat emission is much 


greater than is the waste 


There are several advanta 
the use of double inlet, a 
width fans, in our opinion 
they make for smaller bulk t 
single inlet fan—especially h 
which is usually important 
they give a straight line flow 
through the plenum circuit, 
may be very helpful when | 
out the intake and discharge 

Return air is delivered to th 
num through an opening i: 
floor, is picked up by the doub 
let fans, and either exha 
through the exhaust stack to 
doors or delivered to the m 
plenum on the discharge side \ 
fan. However, most of the time th 
fan will be partly exhausting and 
partly returning air. 

The mixing plenum is partitioned 
off from the airtight fan intak: 
chamber and is open to outdoors 
This chamber must be maintained 
at a sufficient negative pressure by 
the supply fan in order to indu 
the required flow of outside air int 
it. 

For summer operation it is best 
to have the louvered opening for 
the outside air located at a low 


Fig. 5 





spaces, the intakes would be opened 
by the action of pressure control- 
lers, and air exhausted through the 
ducts to outdoors. This method in- 
volves the use of much more duct 
work and many individual controls 
and is not deemed especially prac- 
ticable for the average installation. 

When two fans are used, the ex- 
haust circuit leading from the dis- 
charge of the recirculating fan 
should be designed for as low a 
resistance as possible. It is this re- 
sistance which determines the dis- 
charge pressure of the fan, and 
when the fan is discharging part of 
the air to outside and part to the 
mixing chamber, the static pressure 
of the air delivered to the mixing 
chamber should be at a minimum. 
The mixing chamber must be 
maintained at a negative pressure, 
in order to draw in outside air, and 
if the recirculating fan delivers air 
at even a small positive pressure, 
the return air opening must be 
severely throttled in order to keep 
the return air volume down at the 
required level. 

Figs. 3 and 4 show double inlet, 
double width, blower fans used for 





recirculation and supply. In order 
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level 


are 
with the outside air dampers 










urated with moisture for a distance 
of several feet above the sprays 
Therefore, if the roof is sprayed, 
instead of taking in outside air 
from openings in the plenum wall, 
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stacks should be connected to such 
openings. In this case the openings 
may be placed high on the plenum 
wall or in the ceiling 
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A preheating coil is shown ahead 
> of the filter, although such a coil is 
seldom used when the system has a 
reheat coil at the exit of the ple- 
num, unless large proportions of 








should be of 


next to it. 
greater modulating range 
flatter curve of movement. 
turn air and exhaust air openings 


is in 


operation. 


dampered and 


The outside air 
than returning air; with the intake 
low, better mixing should result. 
The outside air intake is equipped 
with two louvered dampers, one a 
minimum damper and the other a 
maximum. The minimum damper 
is either fully closed or wide open, 
and of course is opened only when 
the system 
maximum damper modulates 
tween fully closed and wide open. 
The louvers of the latter damper 
the proportioning 
type—that is, each blade rotates in 
the opposite direction from the one 
Such dampers give a 
and 
The re- 


Fig. 6 outside air are used in the winter 


is warmer 


The 
be- 


a 


synchronized 


The exhaust stack is of masonry A preheat coil at the outside air in- 
construction, to harmonize with the take could be used, but then we 
building design, and can have lou- have the problem of deciding 
vered openings around all four whether to use one row or two and 
sides at the top or one large open- with what valves or the installation 
ing on the side away from the out- of face and bypass dampers. Un- 
side air intake opening. Care must less there is a definite reason for 
be taken, of course, that the ex- needing preheat, it is better to 
haust air does not short circuit in- eliminate this coil. Oil filters are 
to this opening. Direction of the guaranteed to work efficiently on 
prevailing wind is of considerable low temperature air, so preheat 
importance in the location of ex- coils are not needed on account of 
haust and intake openings. the filter. 

In recent years, the roofs of Trouble with oil filters is caused 
buildings often have been sprayed by too warm air rather than too 
with water to reduce the air condi- cold. Oil entrainment in the air 
tioning load. If this is done, it stream can result from air being 
seems best to draw in outside air heated too much by preheat coil 
from a point as high above the roof The cooling coil is on the down- 
level as possible. It has been found stream side of the filter. This coil 
that during times of low wind should be arranged with connec- 
movement, that the air is well sat- [Concluded on page 104) 
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HEATING with ELECTRICITY 






Foil strips connected to 110 volt line 
current are used in one method of 
employing electric resistance heating 


Carl F. Boester Comments Briefly 


on Two Methods of Space Heating 


" 
Error’s NoTeE—Carl F. Boester, 
housing consultant for the Purdue 
Research Foundation, Lafayette, 
Ind., is widely known for his studies 
of and ideas about unusual] methods 
of heating and air conditioning. 
With the current interest in the 


heat pump and other forms of 
heating with electricity, he is often 
asked for his thoughts on design 
and installation. In partial answer 
to such questions, he has prepared 
these two short articles, which de- 
scribe some of his work. 


Radiant Heating--by 





Electric Resistance 


Cowsteraste research and devel- 
ment has been directed recently 
toward the use of electricity not 
only as auxiliary but as primary 
heating, employing resistance type 
elements at low temperature over 
large surface areas to heat by radi- 
ation. I have a “super-insulated” 
test structure in which there are 
several heat pump installations. It 
was desirable to have an exact 
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rather than an estimated heat loss 
figure for the structure so a year’s 
operation on electric resistance 
heating was decided upon to get a 
close check. The heat load was 
estimated as 23,000 Btu per hr for 
960 sq ft of space with a volume of 
8000 cu ft. The structure is all 
aluminum clad. The wall “U” value 
is 0.065, indicating the degree of 
insulation. 


WN 


It was also reasoned that 
usage factor were applied to 
energy consumption, direct res 
ance heating might have an oper 
ating cost comparable to that 
heating with a heat pump. I! 
usage factor were to be employ: 
to conserve current, a system wou 
have to be developed that cou 


Q. 


establish a design mean radiant 


temperature in a given room rath 
rapidly. 

The ceilings and walls were c 
ered with a very low density wo 
fiber wallboard 1 in. thick so as | 
insure low thermal capacity, 


idea being to have rapidly heat 


emitting surfaces without heati 
the materials comprising or in bac 


of the surfaces. An accompanying 


photo shows the ceiling of one 
the rooms, which is 12 x 20 ft 


gain quick response and yet be abi 


to split the load, the ceiling heatin 
system for this room was divid: 
into two circuits. One half of th 
area, 10 x 12 ft, had applied t 


d 
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400 lineal ft of 0.00065 in. aluminum 
foil, 1 in. wide. The foil was paper- 
mounted for easy handling. The 
strips were equally spaced and ap- 
plied by stapling. Ordinary wall 
paper applied in the usual way over 
the strips completed the job. 

The foil resistance element was 
directly attached to 110 volt line 
current; it draws for this applica- 
tion, 20 amp of current. This is 
equivalent to about 7500 Btu per 
hr, which is more than the room 
heat loss—yet only half of the room 
ceiling is covered. Since quick heat- 
up is desired, two circuits are used 
employing the whole ceiling. This 
brings the room up to the design 
mean radiant temperature rather 
rapidly; therefore, it is possible to 
shut off the current when the room 
is not in use. 

A standard thermostat “rides” 
herd on the room air temperature 
to shut off the current. It thus 
serves as a control while the room 
is occupied. On long hours of use 
the ceiling doesn’t heat up to over 
140 F. Operating costs depend on 
electric rates, hours of use, and 
other qualifications. 

On another installation walls and 
ceilings are treated in a similar 
manner, this job being designed for 
a maximum temperature of 70 deg 
for all surfaces. Different foil re- 
sistance elements than the ones 
described above were of course re- 
quired. 

Another idea is to make electric 
radiant heating panels using ordi- 
nary foil backed wallboard. The foil 
on this is 0.00035 in. The 4 ft by 8 ft 
board is placed on a table and the 
foil cut into circuits using a paper- 
hanger’s straight-edge and roll cut- 
ter. A continuous circuit 1% in. 
wide on a 4 ft x 8 ft board will draw 
about 13 amp and yield about 152 
Btu per sq ft per hr when mounted 
vertically. It is of course connected 
to 110 volts. Multiples of such panels 
can be used to heat any space. 


“Super-insulated” test structure used 
for study of electric heating by means 
of resistance and with heat pumps 





Lower output is obtained by nar- 
rower circuits, so in cases where 
many panels at a lower temperature 
are desired it is easy to design to 
the problem. It should be men- 
tioned that the strips are cut 1% 
in. short on alternate ends to 
form the continuous circuit of foil 





The foregoing suggestions and 
ideas have been made by the author 
for the benefit of those interested 
in experimenting with electric re- 
sistance heating by radiation. If a 
business is contemplated around 
such ideas, then patents and patent 
applications should be investigated 


Heat Pump—an Earth 


Buried Heat Exchanger 





Lurroven EQUIPMENT and rising 
fuel costs—together with the com- 
pelling impetus of a widespread de- 
mand for summer cooling—has 
caused a revived interest in the heat 
pump. Public interest in the idea 
of obtaining heat from the earth 
has also helped to soften the resist- 
ance to this method. 

The earth is only one of several 
sources of heat for the heat pump 
as a means of providing winter 
heating, and as a heat absorber in 
the cooling cycle. The limitations 
on the use of the earth for such a 
purpose are manifold but much re- 
search and experimentation has 
been done which will permit rea- 
sonably reliable design procedure. 

My experiences have taught me 
many things that should not be 
done. If, however, I were asked 
what to do I'd make the following 
suggestions. When it is desired to 
employ an earth buried heat ex- 
changer there are many factors to 
consider—such as the thermal char- 
acteristics of the soil, the perform- 
ance of the exchanger surface at 
the point of contact with the earth, 
and the length of time the ex- 
changer is to perform as an evapo- 
rator or condenser as required. There 
are numerous other variables and 
considerations, but from a strictly 
practical and economic viewpoint 
some overall exchanger design must 
be worked out to fit all average 
conditions. This being so, I'll design 
an exchanger to have a capacity of 
10,000 to 12,000 Btu per hr per hp 
of pump capacity for a reasonable 
variation of conditions—whether 
the exchanger is employed as an 
evaporator or as a condenser. 

For each ton or horsepower of 
such capacity I’d suggest a trench 
in most any soil 2 ft wide, 8 ft deep, 
and 22 to 25 ft long. In this trench 
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I'd place a coil made up of 5, in. OD 
copper tubing using 20 ft lengths 
The coil would have approximately 
500 lineal feet of tubing, equal to 
about 80 sq ft of tube surface. I'd 
arrange the coil in four circuits 
each 125 ft long. The tubes would 
be spaced 6 in. apart horizontally 
and 18 in. apart vertically. The 
tubes should be so arranged and 
pitched for good refrigerant flow 
and drainage. Oil or useless liquid 
refrigerant should not be in the 
tubes. A common header would con- 
nect each of the four circuits. I'd 
use wallboard as a temporary sup- 
port in fabricating the coil, and to 
control the proper spacing of the 
tubes. Holes properly placed in the 
board would insure this. Return 
bends of soft tubing would be weld- 
ed in place to form the continuous 
circuits. 


Valve and Header 

Connections 

An accompanying sketch illus- 
trates the valve, headering, and coil 
connections. Since the heat ex- 
changer is used not only as an evap- 
orator but also as a condenser, 
check valves as indicated insure the 
correct flow of refrigerant whether 
as a gas or as a liquid. When con- 
densing in the coil, liquid conden- 
sate drains out the bottom header 
past the check valve into the main 
liquid line. When the coil is used 
as an evaporator, liquid refrigerant 
from the main liquid line goes 
through the indicated heat ex- 
changer of spined tubing. The sub- 
cooled refrigerant then enters the 
coil through a gas-charged multi- 
outlet expansion valve. The remote 
bulb of the valve should be of the 
insert type. 

Capillary tubes may be used in- 
stead of an expansion valve; in 
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Thermostatic Expansion Valve, 
Multioutlet Type 
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Valve, headering, and coil connections for heat pump installation described in text 


either case a drier type of strainer 
should be employed ahead of such 
device. As shown, the tubes from 
the expansion valve enter the coil 
at the top. When the coil is evap- 
orating, the suction gas is with- 
drawn from the bottom of the coil. 
When the coil is condensing, hot gas 
enters the coil at the top and con- 
densate leaves at the bottom. 
Whether condensing or evaporating, 
the coil is always relatively dry so 
that an excessive refrigerant charge 
is avoided. 

The above sized coil is designed 
to handle the equivalent of 1 hp of 
compressor. At times, under vary- 
ing load conditions, this coil will 
overload the compressor; therefore, 
a pressure operated hold-back valve 
is necessary in the suction line 
ahead of the compressor to prevent 
such overload. After a few hours 
continuous use, the coil yield will 
match compressor demand. 


Back-Filling 
the Trench 
Before the coil is placed in the 
trench provided for it, the bottom 
and walls of the trench should be 
heavily sprayed with used oil, such 


as crankcase drainings, in order to 
retard the leaching out of the water 
from the special mix used to fill the 
trench. After the coil is placed, the 
trench should be back-filled with 
a mixture (thoroughly worked to- 
gether in a plaster mixer) of 10 lb 
of bentonite clay and 15 lb of the 
earth to which is added 50 lb of 
water. Enough of such a mixture is 
employed to fill the trench. The 
special clay retains the water over 
a long period of years; in effect, 
therefore, the mixture has a high 
potential of latent heat of fusion 
which permits a high yield of heat 
when needed and a better chance 
for the surrounding earth to yield 
heat to the coil. Freezing of the 
earth mixture around the coil is 
necessary to get the latent heat of 
fusion but this does not affect, in 
a practical way, the flow of heat to 
the coil. 


With no basement, the ground coils 
can be placed under the structure in- 
side the footings, as shown at left. With 
a basement, the coils are placed against 
the foundation wall, as shown in the 
upper part of the right sketch; or 
they can be made to bend around the 
foundation walls, as indicated in the 
lower part of this sketch 





There are several structur ~ 9; 
the size shown in an accompa: »; 
photo having such coil installa 4p; 

With a basement, the coi) 4 
placed against the foundation .)) 
as indicated in one of the sket hes 
If the lot is narrow, the coil co» pp 
made to bend around the fou: da. 
tion wall. If there is no base: en; 
the coils can be placed under th, 
Structure inside the footings as 
shown in another sketch. In «ach 
instance, the compressor is ck 
the coil headers. If expansion vy. yes 
are used, they must be placed fo; 
easy servicing. 

I am currently experimenting 
with a septic tank type heat ex- 
changer made up of plate type coils 
Such a tank is 36 ft long, 16 in 
wide, and 30 in. deep. It is placed 
in the usual type of sewer trench 
Much waste heat is recovered from 
water leaving the structure. Since 
the tank is buried, earth heat is 
also picked up. The tank discharge 
goes to a tile bed or the city sewer 
If a tile bed is used, it is returned 
along side the septic tank to insure 
moist earth around the tank. Such 
a tank should easily handle a 3 hp 
heat pump. 

In discussing earth buried heat 
exchangers, it should be mentioned 
that there is more to well designed 
heat pump installations than just 
the earth coil design. The air or 
load side of the system is quite 
tricky, too, but it is not the purpose 
here to discuss all the aspects of 
the heat pump. Any engineer who 
would like to experiment with the 
heat pump and employ either o! 
the exchangers described is encour- 
aged to do so. If, on the other hand 
a business is contemplated around 
any of the ideas, patents and patent 
applications do exist—so proper per- 
mission should be obtained before- 
hand. 
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Here's one of the trains of today, the 
Milwaukee Road's new Hiawatha. The ob 
servation parlor car has a “sky-top solar 
lounge” with 90 percent transparent area of 
heat and glare resistant glass. All cars are 
air conditioned, of course, and are equipped 


with public address and radio 


Railroad Fair Opening This Month 
Will Depict 100 Years of Progress 
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THIS YEAR is the 100th annis ersary of the begin- 
ning of the opening of the west by railroad trans- 
portation, for in 1848 the tiny Pioneer, a 10 ton 
wood-burning locomotive, pulled out of Chicago on 
a history-making maiden journey that ended five 
miles away where the strap rail track came to an 
end. 

The Chicago Railroad Fair—opening July 20 on 
the lake front and running until mid-September— 
will mark the anniversary. Features will include 
an outdoor pageant, Wheels A-Rolling, illustrating 
the part played by railroads in the history and 
development of the U.S.A. There will be extensive 
exhibits presented by railroads and railroad equip- 
ment and supply firms. On 10 individual tracks 
will be models of all types of passenger and freight 
cars—modern and historical—and the name trains 


of 1948 will be featured. 


Upper: The Chicago Railroad Fair marks the 100th anni- 
versary of the maiden run of the Pioneer, a wood-burning 


locomotive 


Lower: You might call this train—which was named the 
Best Friend, and which was placed in service in 1830 in the 
south—air conditioned by nature, although the passengers 
enjoyed smoke, dust, and dirt along with the fresh air 
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Here Are Suggestions 


for CLEANING DUCTS 


I» THE May issue of HPAC, “F-.F..” 
asked for information on methods 
of cleaning ventilating ducts and 
equipment, and the various solu- 
tions used to remove grease, etc. 

Problems encountered in cleaning 
blowers and ducts will be depend- 
ent upon the primary function of 
the duct system. A duct system may 
be installed to handle sawdust and 
chips from woodworking machines, 
abrasives from grinding wheels, 
powders and residue from polishers, 
dust from a foundry floor, or corro- 
sive vapors from vats. To make the 
above list complete nearly every 
industry would have to be consid- 
ered. The point is, that while the 
primary function of a duct system 
may be to remove emery dust or 
kitchen odors, it also aids (or may 
entirely comprise) the ventilating 
system of the area. As such, the 
system must be. properly evaluated 
for its contribution to maintaining 
the space at design conditions. 

There are several general prin- 
ciples which should be followed in 
the design of duct work. Often 
times there will be no cleaning 
problem if these commonsense items 
are employed, whereas their omis- 
sion may result in a system requir- 
ing unreasonable maintenance. 

1) Make joints tight with lap in 
the direction of air flow. 

2) Locate cleanouts every 15 to 
18 ft and fit with tight doors with 
quick opening latches. 

3) Keep runs as direct as feasible. 

4) Elbows should be at least 1% 
times the duct diameter. 


5) Recommended thickness: 


Diameter 

Gage In. 
i ctdebendages beets udewks 26 & up 
Dan weeeebeescesdatdedmed coal 19 — 25 
Tibinssdeusiaaend sthasakneba nae 1i8— 9 
Es ct Saséacionsenchueessanane up to 8 


6) Use elbows two gages heavier 
than straight ducts. 

7) Use extra heavy pipe for per- 
manent installations handling abra- 
sive materials. 
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In some situations special pockets 
are set at points of reduced velocity 
to collect heavy particles. Cinders, 
dust, and dirt may be removed by 
placing slots in the scroll of the fan 
housing. A cyclone separator is 
often used to remove suspended 
material. 

Frequently the foreign material 
has a salvage value. A case comes 


QUESTION OF THE MONTH 


YOU ARE invited to submit a 
heating, piping, or air condi- 
tioning question for publica- 
tion here. You are also invited 


to submit answers to previous- 
ly-published questions from 
others. Those published are 
paid for at regular rates. Ad- 
dress the Editor, Heating, Pip- 
ing & Air Conditioning, 6 N. 
Michigan Ave., Chicago 2, Ill. 


to mind in the cosmetic industry 
where the ventilation air above a 
powder boxing table contained 
enough powder to make separation 
a decided economy. 

For corrosive fumes the entire 
system from inlet cone of blower or 
fan to termination of duct work 
may be lined with rubber. 


Carbon Tet 
Often Effective 


Cleaning operations on fans and 
blowers depend upon the nature of 
the deposit adhering to the blades 
or impeller. If the blades are readily 
accessible carbon tetrachloride will 
dissolve most grease-based residues. 
Other solvents are on the market 
but care must be taken if any in- 
flammable solution is used. Carbon 
tet can be applied with a spray gun 
or paint brush. The solvent dissolves 
the grime and then evaporates, 
leaving the residue in loosened form 
so that the surface can be readily 
wiped clean. 

For certain arrangements of 





equipment live steam can be 
advantageously, either for the 
plete cleaning operation or fo: 
moving the residue after carbo 
has softened the deposits. 
Sometimes deposits can be jarred 
loose as flakes or dust. The ds 
can then be removed at clea: 
points or by a suction arrangen 
of a flexible tube fed along the 
tom of the duct. In stubborn cases 
foreign matter may adhere t« 
ciously to the inside of ducts. If 
the use of solvents is out of | 
question for small ducts, the 
pleasant task of disassembling th: 
ducts may be the only answer 


I am familiar is often effective. This 
liquid is sprayed or painted on th: 
greasy surfaces and then sprayed 
with water. Grease and grime comes 
off when the water is applied. A 
phenol odor is liberated from the 
chemical reaction. 


Swabs and Brushes 
for Ducts 


Swabs and brushes are on | 
market which are effective if pulled 
through ducts. One type is a wire 
brush that looks like a chimney) 
brush or a toilet bowl brush. The 
wires are fairly stiff and held to 
gether by a core which for 24 in 
ducts is about the size of a man’s 
forearm. The wires are pliable 
enough so that on rectangular ducts 
they flatten out on the narrow side 
and yet reach into the corners. A 
given size brush will work satisfac- 
torily for a variety of duct dimen- 
sions. Upon coming to a reduced 
section in the duct, the bristles 
merely flatten out and the brush 
just drags a little harder. 

For ducts much larger than 24 
square the most effective method is 
to get inside and do the job by hand 
with carbon tet, scrapers, a vacuum 
cleaner, or whatever is expedien'! 
for the case at hand.—F.B.M. 
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TWO ARTICLES GAVE 
DATA ON DUCT CLEANING 


T us Is In reply to “F.F.,” who 
asked in the May issue for informa- 
tion on methods of cleaning ven- 
tilating ducts and equipment and 
the various solutions used. 

FF.” can find much of the in- 
formation he desires on this sub- 
ject in the excellent article by 
George L. Candler in the July 1947 
issue of HPAC. Mr. Candler’s re- 
marks on solutions for grease re- 
moval seem to me especially valu- 
able. He writes that his company’s 
experience with hydrated lime has 
not been satisfactory because when 
blown over the grease it tends 
eventually to block up the system. 
“It coats the fan blades, finds its 
way into the fan motors and we are 
convinced that only a clean duct 
will not burn,” he says. 

Additional information on duct 
cleaning was given in two articles 
by Harold M. Toombs in the August 
and September 1945 issues of HPAC. 
Mr. Toombs reported on his experi- 
ence in cleaning the air condition- 
ing and heating equipment at the 
Stevens hotel in Chicago. 

In connection with this question 
it might also be useful to quote 
from the Appendix on Mainte- 
nance, of the Standards of the 
National Board of Fire Underwriters 
for the Installation of Air Condi- 
tioning, Warm Air Heating, Air 
Cooling and Ventilating Systems: 

“Inspection and Cleaning of Ducts 


“a) Inspections to determine the 
amount of dust and waste material 
in the ducts (both discharge and 
return) should be made quarterly, 
except that if after several inspec- 
tions such frequent inspection is 
found unnecessary, the interval be- 
tween inspections may be adjusted 
to suit the conditions. 

“b) Cleaning should be undertak- 
en whenever inspection indicates 
the need. 

“e) Cooling and heating coils 
should be cleaned, if necessary, at 
the time of cleaning the ducts. 

“Note: Thorough cleaning of 
ducts may require scraping, brush- 
ing, or other positive means. Vacu- 
um cleaning may not remove dust 
of an oily or sticky nature, or heavy 
accumulations in the elbows or 
seams. The amount and kind of 
dust and dirt will depend greatly on 
he occupancy and the arrangement 
f the duct system.”—W.O.H. 


What Is Best Way to Supply Steam 


and Electricity to College Buildings? 


y OU ARE INVITED to comment on 
the following questions from a 
reader of HPAC—the chief engi- 
neer of a college—who wishes to 
remain anonymous for the pres- 
ent. Suitable discussion of the 
- matters he brings up will be pub- 
lished, and paid for at regular 
rates (with additional payment 
for sketches). Address your re- 
marks to The Editor, Heating, 
Piping & Air Conditioning, 6 N. 
Michigan ave., Chicago 2. 


“At present we have two 200 hp 
and one 150 hp water tube boilers 
operating at 125 psi; they are 
spreader stoker fired. These boilers 
are old, the two 200 hp’s being in- 
Stalled in 1905. 

“We have three 150 kw, 200 volt, 
d-c steam engine driven generators. 
We pump water from a deep well 
which supplies 200 gpm with a 220 
volt d-c motor driven turbine pump. 

“Our average electrical demand 
for 1947 was 193 kw. 

“We are setting out these facts to 
show the inadequate electric facili- 
ties. We are aware that our lighting 
is inadequate, and that we are deny- 
ing the faculty of the college many 
electrical conveniences that are very 


helpful in school work, and that we 
expect to supply the faculty with in 
case we do install proper steam and 
electric generating equipment for 
carrying the proposed increase in 
electrical load. 

“We have on our campus at pres- 
ent nine buildings which are served 
from the previously mentioned pow- 
er plant with steam for heating, 
electricity for lighting, etc. At pres- 
ent we are building two new build- 
ings, and we feel sure that we are 
to get two more new buildings with- 
in 12 to 18 months. 

“Our question is as follows: What 
would be the most efficient method 
and the most economical present- 
day equipment to supply steam heat 
and electricity to the previously 
mentioned buildings, considering 
the fact that all of the buildings are 
within a radius of 2000 ft from the 
central heating plant or the pro- 
posed central heating plant? 

“Another question is: What would 
be the proper voltage to generate, 
and should it be a-c or d-c? We 
estimate our peak demand for elec- 
trical energy with the addition of 
the proposed new buildings to be 
740 kw. The accompanying table 
shows the steam demand for heat- 
ing of the present and new build- 
ings.” 


Estimated Steam Demand for Heating and Miscellaneous Services 


Steam Present 


Demand Heating 
Vol. Cu Ft Lb per Hr Service 
Eristing Buildings 
Men's Dorm 240.000 . 2,500 Exhaust 
eg ee 358.153. . 3,600 Live 
Science Hall 201,758 2,000 Exhaust 
Agricultural Bldg 201,758 2,000 Exhaust 
Manual Arts . 98.766 500. Exhaust 
Academic Hall 1,130,335 11,000 Exhaust 
Leming .... 197,065 2.000 Live 
Albert Hall 170,689 1,700 Live 
Training School 293,040 3.000 Exhaust 
SUB-TOTALS 2,891,564 28,300 
Diversified Demand ............ 18,300 
New Builaings 
Men's Dorm .. 482,000 4,200 
Service Bldg. . 363,000 3.600 
SUB-TOTALS 3,736,564 36,100 
Diversified Demand 24.000 
Proposed Buildings 
Health & Education Bldg 500,000 5,000 
Science Hall . 200,000. 2,000 
GRAND TOTALS . 4,436,564 . 43,100 
Diversified Demand 28,700 
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Dr. Giesecke Comments 01 


Radiant Heating Problems 


=i NAPIER ADLAM’s article in the 
June issue on problems related to 
radiant heating is based on many 
years of practical experience and is 
a valuable contribution. The follow- 
ing comments are submitted with 
the hope that they will add to the 
value of that article. 

Spacing of pipes and resulting 
floor surface temperatures—I won- 
der whether the floor surface tem- 
peratures shown in Figs. 2 and 3 
of the article are based on actual 
measurements or on theory. Actual 
temperature measurements which I 
have made are shown in Figs. A 
and B. 

I have never seen a very great 
variation in floor surface tempera- 
tures except in a case where 4% in. 
copper tubing was laid on top of a 
concrete slab and covered only with 
cement mortar and tile. Excellent 
results can be secured when the 
coils are of 2 in. pipe spaced 6 in. 
on centers. 

Maximum permissible floor sur- 
face temperature—I believe that 
the permissible maximum design 
floor surface temperature can be 
Safely raised from 85 F to 90 F, 
because floor surface temperatures 
higher than 85 F are frequently en- 
countered during the summer 
months and they do not seem to be 
objectionable. During the summer 
vacation of 1944 I measured surface 
temperatures in an unoccupied class 
room at the Texas A & M College 
and found that the floor surface 
temperature varied from 93 F in the 
morning to 100 F in the evening, 


"OPEN FOR DISCUSSION" 


DO YOU HAVE something to 
say about any of the articles 
published this month? An ad- 
ditional comment, or perhaps 
a question on some point? We 
follow here the custom of en- 


gineering society meetings in 
allowing a period for discus- 
sion following presentation of 
a paper. You are invited to 


contribute your views. Ad- 
dress the Editor, Heating, Pip- 
ing & Air Conditioning, 6 N. 
Michigan Ave., Chicago 2. Ill. 





the ceiling surface temperature 
from 94 F to 102 F and the four 
wall surface temperatures from 91 F 
to 101 F. The building was a ma- 
sonry building with concrete frame 
and concrete floors, and with brick 
and tile walls. It was heated by 
solar radiation. 

Effect of carpets and rugs on the 
heat emission of floors—Several 
years ago, tests were conducted at 
the University of Illinois to deter- 
mine the loss of heat from metallic 
ducts and it was found—to my sur- 
prise—that the loss of heat from 
the duct was increased when the 
duct was covered with a single layer 
of asbestos. The explanation is 
simple—the addition of the asbestos 
increased the thermal resistance of 
the duct wall but it also increased 
the rate at which heat was emitted 
by the surface of the duct and the 
latter increase was greater than 
the former. 


A similar condition exists w} 
floor is covered with a rug or ca 
the rate of heat emission by) 
floor may be decreased or incr 
or unaffected by the carpet, dep 
ing on the thickness of the ca 
and on the character of its u 
surface. In my home, one room 
a polished wooden floor whi 
partly covered by a rug; when 
temperature of the bare floor 
82 F, the temperature of the fi 
under the rug was 84 F, and 
temperature of the upper sur! 
of the rug was about 81 F. 

The floor was heated by coils }) 
the crawl space under the floor. | 
could not determine how the rat 
of heat emission by the rug com- 
pared with that by the bare floor 
I hope this will be determined at 
the ASHVE Research Laborator; 
during the extensive research pro- 
gram relating to radiant heating 
and cooling which is now in progress 
there. 

Development of leaks in embed 
ded pipes—I have never seen a leak 
in a heating panel and do not un- 
derstand what should cause such a 
leak. If the pipes are properly 
joined and tested and found to b: 


Fig. A (left)—-Temperature measure- 
ments made by Dr. Giesecke with °, 
in. pipe spaced on 18 in. centers. 
Water flow temperature, 115 F; re- 
turn water, 107 F; outdoor air temper- 
ature, 33 F; indoor, 70 F. Fig B 
(right) — Temperature measurement: 
by Dr. Giesecke with 1 in. pipe spaced 
24 in. 
110 F 


Water temperature was about 
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free from leaks and then embedded 
good concrete, the pipes should 
not rust from the outside any more 
than would the reinforcing rods in 
a reinforced concrete structure; and 
the pipes should not rust from the 
inside if they are kept full of good 
water. However, if through poor 
management the pipes should rust 
through from the inside the con- 
crete hull should be thoroughly 
bonded to the pipe and should be 
impervious to the flow of water. 

I have successfully stopped leaks 
in defective pipes by casting a con- 
crete jacket, reinforced with hard- 
ware cloth, around the defective 
section of the pipe, as shown in 
Fig. C. 

Are air pockets in heating coils 
objectionable?—-In a gravity circu- 
lation, hot water heating system it 
is important to grade all pipe lines 
so as to avoid air pockets which 
might interrupt the circulation 
which is produced by very low heads. 
But in a forced circulation system, 
air pockets are not objectionable if 
the circulating pump has sufficient 
capacity to force the water through 
the air pockets. 

In one of my installations it was 
necessary to place the pipes so that 
an 18 in. air pocket was formed 
(Fig. D) and I assumed that it 
would be necessary to install a vent 
at the point “V,” but when the sys- 
tem was placed in operation the 
water pushed the air out of the 
pocket and the entire pipe line 
heated perfectly. 


Water Tends to 
Absorb Air 


A few months ago I installed a 
heating system (Fig. E) in my home. 
The boiler and circulator are in the 
basement, the open expansion tank 
is on the floor of the house, and the 
heating coils are in the crawl space 
under the floor in order to heat the 
floor so that it, in turn, will heat 
the house. The heating system, 
divided into two circuits, is made 
up of finned surface on 11% in. pipe, 
about 200 ft of new 114 in. pipe, and 
about 80 ft of old pipe ranging in 
size from 1% to 3% in. This old 
pipe had been installed in the crawl 
space about 40 years earlier and was 
juite rusty but still perfectly sound. 
Using the different pipe sizes and 

inning the pipe lines over and 

nder the floor sills created a large 
umber of air pockets. 

The open expansion tank is con- 














Fig. D 











Fig. C (top)—Method used for stop- 
ping a leak in a rusty 1 4 in. water pipe 
with a jacket of reinforced Portland ce- 
ment mortar. Fig. D (bottom )—lIn one 
installation it was necessary to place 
the pipe so that an 18 in. air pocket 
was formed. The author assumed it 
would be necessary to have a vent at 
point “V” but the water pushed the 
air out of the pocket in operation and 
the pipe line heated perfectly 


nected to the suction side of the 
pump so that the pump is always 
under a constant head. An open 
vent pipe is connected to the boiler 
so that the air which is liberated 
in the boiler can escape readily. 
The water in the boiler was kept 


at a temperature of about 130 F and 
the water circulated through the 
coils at a temperature of about 110 
F. The pump was operated inter- 
mittently. When the pump was 
started after it had been at rest for 
several hours, a quantity of air had 
collected near the boiler and was 
forced out through the vent pipe 
at such a rate that a small quantity 
of water, possibly one ounce, was 
carried to the top of the vent pipe 
and discharged there. 

I believe that this phenomenon 
can be explained as follows. When 
110 F water is flowing through an 
air pocket it absorbs some of the 
air and when this water, with its 
dissolved air, enters the boiler and 
is heated to 130 F, air is expelled 
and finds its way to the pipe system 
above the boiler and to the vent 
pipe. If this explanation is correct, 
all air will in time be removed from 
the pipe system but in the present 
case the heating season ended too 
soon after the system had been in- 
stalled to determine this. During 
the next heating season, definite 
data should become available. 

This system is the first one in 
which I left the vent pipe open to 
the atmosphere; ordinarily, I place 


Fig. E—Sketch of simple forced circulation hot water heating system, illustrating 
some of Dr. Giesecke’s comments on venting 
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“OPEN FOR DISCUSSION" 


DO YOU HAVE something to 
say about any of the articles 
published this month? An ad- 
ditional comment, or perhaps 
a question on some point? We 
follow here the custom of en- 
gineering society meetings in 
allowing a period for discus- 
sion following presentation of 
a paper. You are invited to 
contribute your views. Ad- 
dress the Editor, Heating, Pip- 
ing & Air Conditioning, 6 N. 
Michigan Ave., Chicago 2. Ill. 





a valve in the vent pipe near the 
boiler through which the liberated 
air can be discharged from time to 
time. In the present system the 
friction head was less than 2 ft and 
the open vent pipe could therefore 
be relatively short. The water level 
in the vent pipe will vary with the 
pressure head produced by the cir- 
culator.—F. E. GIESECKE, consulting 
engineer, New Braunfels, Texas; 
author of the book Hot Water Heat- 
ing, Radiant Heating, and Radiant 
Cooling, which was reviewed in the 
May 1947 HPAC; member of HPAC’s 
board of consulting and contribut- 
ing editors. 


SUPERHEAT CAUSE SCALE ON 
EVAPORATIVE CONDENSERS? 


‘ May ISSUE of HPAC (pages 
80-81) contains an excerpt from a 
paper on evaporative condensers 
presented by Ross J. Martin at the 
Midwest Power Conference. As one 
who happens to have more than a 
passing interest in evaporative con- 
densers, I was particularly interest- 
ed in the statement on page 81, as 
follows: 

“The use of a dry superheating 
section performs a» dual function. 
First, the temperature of the refrig- 
erant gases entering the main con- 
denser coil will be cooled due to 
the removal of superheat from the 
refrigerant and thus the tendency 
for scale to be formed on the con- 
denser coil will be lessened. ... ” 

It would be greatly appreciated if 
Mr. Martin could give the source of 
information behind this statement. 
Is there any actual evidence where 
the use of a desuperheating coil les- 
sened the rate of scale formation? 
Is there any reliable test informa- 
tion to prove that the cooling of the 


100 


superheated gases will, in practice, 
reduce the amount of scale forma- 
tion on the top rows of the con- 
denser where we would expect the 
superheat to exist? 

Similar statements to the one 
quoted above have appeared in ad- 
vertising literature but there is no 
evidence, to my knowledge, that de- 
superheating coils reduce scaling on 
evaporative condensers; certainly 
not to any substantial degree. It is, 
therefore, important that the state- 
ment quoted above, originating from 
such an authentic source, be sub- 
stantiated or repudiated by presen- 
tation of facts so that the users of 
this type of equipment be not mis- 
led. 


Seale Thickest 
Where No Superheat 


Examination of many condensers 
in field operation has shown con- 
clusively that scale tends to form 
thickest at the bottom of the coil 
where there is no superheat. The 
reason for this accelerated scale 
formation at the bottom of the coil 
is beyond the scope of this discus- 
sion. It is simply evident from ac- 
tual jobs in operation. 

Reference to the temperature of 
the superheated gas is misleading 
Since it is quite obvious that the 
tube surface temperature and not 
the gas temperature affects scale 
formation. Under the conditions 
normally found in evaporative con- 
densers, the heat transfer from the 
superheated gas to the tube wall is 
so low in comparison to the heat 
transfer from condensing vapor to 
the tube wall that the temperature 
of the tube in the superheated re- 
gion cannot be greatly higher than 
in the condensing region. 

To my knowledge, the only proved 
methods for retarding scale forma- 
tion are: 

1) The use of a copious quantity 
of spray water. 

2) Proper distribution of the 
spray water to insure that all parts 
of the coil and headers are uni- 
formly covered. 

3) The use of a foolproof water 
bleed arrangement whereby suffi- 
cient water is drained off to prevent 
excessive concentration of minerals. 

4) When necessary, in certain 
localities, the use of chemical treat- 
ment. 

A desuperheating coil increases 
the capacity of an evaporative con- 
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denser and in many instance «) 
function justifies its use Wit ;p, 
type of evaporative condenser 
moisture laden air is drawn th 
the fan, the desuperheating c by 
heating the moist air, may © ‘arg 
corrosion. These known fun 
should stand on their own p 
without confusing the issue 
alleged but unproved effect on 
formation.—D. D. WILE, chief 
neer, Refrigeration Engineering 
Inc., Los Angeles. 


SELECTING FUEL FOR 
PLANTS AND BUILDINGS 


" HAVE READ over carefully the i- 
cle on selecting fuel for plants and 
buildings, by Fred Meyer, published 
in the June HPAC. The arti : 
very informative and gives a lot o; 
basic facts that are of real valu; 
to the engineer. 

Mr. Meyer is well acquainted with 
the problem he discusses and has 


and presenting all phases of it 

Articles such as this are of rea! 
value to the engineer and Mr. Meyer 
is to be congratulated on his clear 
concise remarks regarding a subject 
that we, as engineers, are and 
should be interested in.—LELANp J 
MaMeR, chief engineer, Evanston 
Hospital, Evanston, Il. 


EARTH AS HEAT 
SOURCE FOR HEAT PUMP 


I ENJOYED reading the article by 
B. F. Raber, C. F. Boester, and F. W 
Hutchinson on the heat pump and 
heat transfer from a buried plate 
in the March HPAC. The authors 
main thesis that one must use a 
period of several months to have 
either calculations or experiments 
along this line be of practical value 
is certainly to be heartily commend- 
ed. (In a recent report an attemp! 
was made to base conclusions on a 
test of this general sort which lasted 
barely two days!) 

There is an apparent misprint in 
Equation 1, the time © belonging 
in the denominator, but the curves 
of Fig. 1 have been computed from 
the correct equation. I seem 
able to check the curves of Fig. 2 
but perhaps I have overlooked some- 
thing. A number of points have 
been checked on the ingenious 
graphical solution of Fig. 3. 

My main comment, howeve! 
along a quite different line. The 


equations used apply only to a plate 
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pela at a constant temperature 
throughout the operation period. To 
keep this constant temperature the 
heat pump would, as the authors 
compute, have to abstract (or add) 
heat at a rate some 60 times greater 
near the beginning of this period 
than at the end. It is a bit hard 
to imagine a practical case where 
such conditions would occur or 
where calculations founded on such 
conditions would aid markedly in 
practical design, even with much 
averaging and approximating. 
In the winter operation of the 
' neat pump the rate of heat transfer 
from the soil would increase, rather 
than decrease, until midwinter. 
while this rate would vary from 
hour to hour or from day to day 
such irregularities would average 
» out and its value might, to a first 
S approximation, be taken as con- 
> stant over any one month or even 
longer period. The temperature of 
the plate, however, would fall more 
Por less continuously from the start 
Sof operation, and it is the value of 
this temperature and its dependence 
on heat transfer rate in which one 
» is primarily interested, inasmuch as 
it governs the efficiency. 

The simplest adequate treatment 
>) which applies here is an elaboration 
of the Kelvin heat source theory. 
|The equation for the temperature 
of a plate, transferring heat to or 
from soil on one side only at a con- 
stant rate g, is given, in the nom- 
enclature of the article by 
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It is possible to derive “this equa- 
> tion from Carslaw and Jaeger, Heat 
Conduction in Solids, page 222, Ox- 
ford Press, 1947; or it is given di- 
rectly in Ingersoll, Zobel and Inger- 
soll, Heat Conduction, with Engi- 
neering and Geological Applications, 
page 156, McGraw-Hill, 1948. 

) Fora transfer rate of 3 Btu per hr 
"per sq ft the above equation gives 
mthe following values for t. — t, for 
“the soil considered: For one week 
or 168 hr, 13.9 F; one month, 28.9 F; 
; four months, 57.8 F. It will be noted 

hat the temperature of the plate 
alls (or rises in summer) compara- 
ively rapidly; indeed the change 
™s proportional to the square root of 

he time. This fact would seem to 
pmake the plate of less probable use- 
fulness as a heat pump heat source 
han the long small pipe, as the 
quation (see Ingersoll, Zobel and 
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Ingersoll, loc.cit., page 152) for the 
latter shows a much slower rate of 
temperature change with time. To 
take account of the change in aver- 
age transfer rate from month to 
month it is readily possible to de- 
velop either plate or pipe formulas 
to fit conditions occurring in prac- 
tice as closely as one wishes.—L. R. 
INGERSOLL, University of Wisconsin, 
Madison. 


NO HARD AND FAST RULES 
FOR RADIANT HEATING 


W. A. Connor’s comments on my 
article, published in “Open for Dis- 
cussion” in the June HPAC, show 
once more that no hard and fast 
rules can be set up for radiant heat- 
ing installations and that individ- 
ual cases should be considered in- 
dividually. I am glad that the ex- 
ample of the ceiling system in a 
room of 22 ft in height was brought 
up. This might avoid misunder- 
standing of my previous statements, 
which merely meant to point out 
that in very high spaces floor sys- 
tems might be more economical in 
operation. I did not intend to state 
that ceiling systems would not pro- 
vide comfort. 

As to the lag of systems, my expe- 
rience is in full agreement with Mr. 
Connor’s statements concerning 
ceiling controls. However, we have 
encountered a number of floor sys- 
tems which have resulted in over- 
run due to sudden sun influx. It 
should be noted that the occupants 
are little apt to complain about 
temperatures higher than design 
temperatures, which fact does not 
necessarily eliminate such temper- 
atures. Also, the influence of sun 
radiation becomes less important in 
northern sections of the continent. 

As to the floor edge losses, I am in 
full agreement with Mr. Connor, 
and can readily visualize that slab 
edge insulation when carried down 
deep enough is equally effective as 
insulation under the floor of the 
basementless structure. Such effec- 
tive edge insulation might also well 
account for the relatively small floor 
losses of 15 percent. Although this 
percentage varies very little with 
outside design temperatures, it va- 
ries considerably with floor (or 
edge) insulation and increases with 
structures having well insulated 
walls and roofs.—R. G. VANDERWEIL, 
Slocum & Fuller, consulting engi- 
neers, Boston. 
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PANEL HEATING WITH 
HIGH TEMPERATURE WATER 


D ara GIVEN IN Table 4 of J. R. 
Kell’s article in the June HPAC on 
the application of high temperature 
hot water to panel heating are in- 
teresting but should be used with 
caution. The recommended addition 
of 50 percent for comfort effect in 
a room with two exposed walls is 
Startling. Is this an arbitrary figure, 
or is it substantiated by reliable 
research? If it has not been well 
established, then the further small 
correction of 1 percent per foot of 
height seems unjustified. 

Under typical English design con- 
ditions of 30 F outside and 65 F in- 
side temperatures, a system de- 
signed from Table 4 with an allow- 
ance of 50 percent for heating effect 
would be able to maintain a tem- 
perature of only 54.75 F when the 
outside design temperature was 
reached. This seems quite low even 
for English standards of comfort. 

The same data applied to typical 
design conditions for this country 
of zero F outside and 70 F inside 
would result in a system capable of 
maintaining an inside temperature 
of 51.8 F in zero weather. Field tests 
have indicated that the more con- 
ventional type of panel heating does 
not permit an appreciable reduc- 
tion in room temperature. There is 
no reason to believe that by mate- 
rially reducing the panel area and 
increasing its temperature by 100 F, 
people can be made comfortable at 
a 20 deg lower temperature. 

As indicated above, the use of a 
heating effect factor of 50 percent 
is seriously questioned. A further 
statement on this subject by the 
author would be appreciated.—C. M. 
HUMPHREYS, senior engineer, ASHVE 
Research Laboratory, Cleveland. 


HIGH TEMPERATURE 
WATER DEVELOPS 


D vnrme THE last 20 years, devel- 
opments in high temperature water 
heating systems have taken place in 
different countries. These develop- 
ments variedsomewhat. InGermany, 
Switzerland, and Italy the greatest 
progress was achieved, and compli- 
cated installations, using all types 
of boilers as well as accumulators, 
were designed. Various types of 
forced circulation boilers were util- 
ized in these installations. The Eng- 
lish development, described by J. R. 
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Kell in his articles in HPAC, has not 
yet attained as high a degree of 
efficiency, in my opinion, as in the 
countries mentioned. It is important 
to record that, especially in respect 
to temperature drops and to pres- 
sures applied, the development of 
high temperature water heating has 
far exceeded the limits described 
by Mr. Kell. 

The pressure should actually be 
determined solely on the size of the 
heating plant. There is no point in 
installing a 200 lb boiler for a small 
plant with pipe runs not exceeding 
100 to 150 ft. If, however, the area 
to be covered by the heating system 
is large and the heat output consid- 
erable, it would warrant raising the 
pressure to 150, 200 or even 250 psi. 
This is important, because in this 
way larger temperature drops can 
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be applied, and the resultant reduc- 
tion in pipe sizes and cost of fittings 
and valves would more than offset 
any additional costs due to higher 
pressure. Low pressure and temper- 
ature drops are not economical 
either for the dimensioning of the 
pumps, the pipe lines, or the boilers. 
In more than 20 years experience in 
designing these systems, I have sel- 
dom installed boilers producing high 
temperature water at 75 or 100 lb 
pressure. Such low pressures are 
only used in connection with pri- 
mary power production. These con- 
ditions will be discussed later. 

The elimination of steam from a 
high temperature water system is 
certainly important and any well 
designed system must take care of 
this fact. 

Mr. Kell gives a table of the prop- 


erties of water at high ter org. 


tures. In this table he }j th 


specific heat values as slight), joy. 


er than those given by ot! 


thors, for instance Aubrey I row, 
and Salvatore M. Marco (In: dye. 


tion to Heat Transfer), or é 
and Keyes. The viscosity in ory 
tion he gives seems to be 


of line and varies considerab > fro», 


most accepted figures. The t re. 
view of data on the viscc ity 9; 
water is given in the paper G.A 
Hawkins, L. Sibbitt, and H Sol. 
berg (Review of Data on Dynam; 
Viscosity of Water and Super heateg 
Steam) published in the Asyp 
Transactions, January 1948 this 
paper the authors give a review 9; 
27 investigations on the viscosity o; 
water and steam. 


+ 


Properties of Water 


Based on the formula they recom. 
mend, I have calculated the viseos- 
ity between 212 and 620 F for water 
and I am giving the results in the 
accompanying graph. The viscosity 
is rather important for the pressure 
drop calculation. Based on past 
experience in designing high ten- 
perature water plants, we have be. 
come thoroughly acquainted with 
reductions in pressure drops to & 
expected in pipe lines carrying fluids 
at elevated temperatures. 

I agree with Mr. Kell that extreme 
accuracy in selecting the proper 
pipe sizes should not be over en- 
phasized. 

The present designs of radian 
heating, which limit to low values 
the temperature in the floors an 
in the ceilings, seem to be ver 
practical, and besides this these ce- 
signs eliminate the possibility 
dust accumulation. Our compat! 
is working on a special pane! hea'- 
ing design applying directly his 
temperature water in floors an 
ceilings, and considerable tests ar 
underway to obtain a panel wi 
low surface temperature and su 
utilize high temperature fluid hes 
distribution. It may, however, som’ 
times be practical to utilize he# 
exchangers in individual building 

Our company is very glad to assis 
any manufacturer or consulting ¢ 
gineer in the design of high te 
perature fluid heating systems. W 
will be pleased to answer any que> 
tions on this matter.—Pavt | 
GEIRINGER, chief engineer, America 
Hydrotherm Corp., New York Ci!) 
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Informal comment on 
heating, piping, and air 
conditioning matters is 
ti given in this regular fea- 
es ture by Samuel R. Lewis, 
a | consulting mechanical en- 
“| sineer, member HPAC’s 
J board of consulting and 
mn contributing editors 














Heating Results Depend 


on Construction Details 


The details of construction—including how insulation is put 


in, as well as many other factors—affect to a large extent the 


results obtained by the heating, air conditioning, and ven- 


tilating services in a building. 


4 “case study” involving a 


hospital nurses’ home illustrates some troubles that can occur 


I AM A MEMBER of the board of a 
semi-charity hospital. (Of course, 
nearly all hospitals are semi-chari- 
table and cost more to operate than 
the patients pay.) This hospital had 
a lovely little white painted frame 
building for its nurses. It was de- 
signed—-without compensation—by 
a good architect who did not super- 
vise its construction. The general 
contractor who built it probably 
also trusted his foreman and did 
not give detailed supervision. The 
design called for a flat roof, to be 
used as a sun deck, and there was 
some idea that this deck might 
eventually become the floor of a 
second story. 

The basement was excavated at 
one end to house an oil burning 
steam boiler and most of the area 
under the first story was left as a 
crawl space 2 or 3 ft high, with an 
uneven dirt floor. The outside walls 
were of 2 x 8 in. studs on wall plates 
below the joists so that the air from 
the crawl space could flow up be- 
tween the joists and the studs 

No fire stops were placed between 
the studs, and instead of 2 x 8 in 
plates at the tops of the studs, 2 x 
6 in. plates were used to carry the 
ceiling joists. A rough floor was 
laid on the ceiling joists, then an 
inch of fibrous organic insulation, 
and then a watertight composition 
roof, well sealed with asphalt, was 
applied. There was a_ properly 
flashed parapet around the edges 
of the roof, having scupper openings 
through it for drainage to exterior 
downspouts. 

The nurses moved in and were 
delighted. However, they soon com- 
plained that the roof leaked, since 
water dripped through the white 
enameled plaster ceilings around 
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the lighting fixtures above the beds 
Water fell from the ceiling upon the 
food in the kitchen. So the super- 
intendent sent for the roofer, who 
patched and sealed and inspected 
but could find no puncture. The 
water persisted in making itself 
obnoxious and the place commenced 
to be odorous of rotting vegetation 
Finally, my interest was enlisted 
and I went intensively after that 
trouble 

I removed the white pine coping 
above a spot on the parapet. The 
fibrous insulation was wringing wet, 
as was all the wood around it. I cut 
an opening through the roof only to 
find the same condition, with the 
joists as wet as if they'd just been 
fished out of a river. I entered the 
crawl space with a flashlight, and 
found the ground saturated with 
water. There were several little 
ponds that seemed to have held 
water for a long time 

I looked around outdoors. The 
building was not atop a knoll, but 
neither was it in a valley. The melt- 
ing snow, however, piled up against 
the walls and the downspouts spilled 
directly on the ground close to the 
walls. The walls were of rather 
common concrete, by no means the 
kind that some contractors say will 
not act as a filter for passage of 
water. There were no footing drains 
(I approach the stage when I wish 
to shoot every architect who omits 
footing drains!) 

Anyway, a gang of men quickly 
did all of the following things—and 
even though this happened several 
years ago, the nurses still live in 
their charming white home and 
are dry and well: 

The downspouts were connected 
to a proper sewer and no longer 
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feed frog ponds in the crawl space 
under the building. Communication 
by air from the crawl space into 
the flues between the studs in the 
walls definitely was blocked off by a 
“man-mole” with a trowel accom- 
panied by brick and mortar. A slot 
about 8 in. wide was cut through 
the roof and through the insulation 
the full length of the building so 
as to tap every joist space to the 
end that breathing could occur to 
evaporate the accumulated water 
and to prevent its recurrence. 

This slot was covered and pro- 
vided with weather protection by a 


continuous ventilator having a wa- 
ter-flashed curb. Proper apologies 
were made to the manufacturer of 
the insulation (who had received 
his quota of passing blame) and to 
the roofing contractor, who had 
expended far more dollars than his 
hoped-for profit, in proving that he 
had built a watertight cover for the 
nurses. 

All this bears on the cost of fuel 
for heating buildings. I saw an old 
three-story building the other day, 
where good brick walls were furred 
and plastered—but with the wall 
flues open all the way from base- 


ment to attic, between the ing 
strips and the lath and the >ri¢ 
Strong drafts of air were bu: yy; 
ing away (and throwing 
warm the country) the he th 
should have been conserved b hop. 


zontal fire stops between th: ver). 


cal furring strips. This mis’ ke ;, 
construction may account | r yp. 
usually high fuel consump: >» ; 
many otherwise favorable bu ding: 
I remember dissuading my am) 
surgeon from buying an olc brie: 
home because I found the b. ildiy, 
was built in this particular way 
not to save fuel, but to waste it 


— 





INDUSTRIAL AIR 
CONDITIONING— 


[Concluded from page 91) 


tions on the same side, which 
means an even number of rows. 
Drip pans should be placed under 
each coil section which is under 
separate control. 

The floor under the cooling coil 
section should be insulated and 
treated with a waterproof coating. 

Some designers like to have a 
cooling coil sprayed with water— 
usually more for cleansing purposes 
than anything else. In most cases 
the water is recirculated. Spraying 
the coils is an extra expense and 
it should be possible to keep them 
clean without spraying. Also, spray 
water may leave a deposit on the 
coils, which is very bad indeed and 
results in more harm than good. 

As for spraying the coils improv- 
ing heat transfer, coil manufactur- 
ers seem to have different views. 
One large firm says there is abso- 
lutely no difference in coil per- 


formance, with the use of recircu- 
lating water sprays or with no 
sprays at all. Another states that 
with the sprays a reduction of about 
a degree and a half in wet bulb 
temperature is attained. So the de- 
signer will have to decide which 
statement to follow. 

The single row reheat coil on the 
down stream side of the cooling 
coil serves as a tempering coil in 
the winter and a reheat coil in the 
summer, when the sensible heat 
ratio is low. An air bypass may be 
placed at this coil, especially for 
winter use when temperatures are 
above 45 F. Under these conditions 
even a single row coil is apt to 
overheat. 

It is a good idea to use two modu- 
lating steam valves, placed in par- 
allel, to control the steam to the 
reheat coil. One handles the vol- 
ume of steam used for winter and 
the other, much smaller, is for 
summer reheat use. 

A steam grid humidifier is shown 
on the downstream side of the re- 


Fig. 8 


heat coil. This type of humidifie & 
if the supply steam is at low pres. 


sure and has no odor, is most pray. 
tical. Many designers use a py 
humidifier, with a steam coil im. 
mersed in the water. 

The supply fan is doubk 
double width and must have an air. 
tight intake chamber. It discharge 
directly downward. 

Figs. 5-8 show plenums similar : 
those of Figs. 3 and 4, except { 
the use of single inlet fans and th: 
fact that in Figs. 5 and 6 the ple. 
num chamber runs in the opposi: 
direction from the others. With th: 


casing is brought directly to th 
intake of the fan, instead of using 
an airtight intake chamber 

Figs. 7 and 8 eliminate the air. 
tight intake chamber for the re. 
circulating fan as well. 

The decision as to use of a buil’- 
up casing instead of fan plenuw 
chambers must be made on th 
basis of size and construction re- 
quirements. 
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Hydraulic Analogue for the Solution of 


Problems of Thermal Storage, Radiation 


Convection and Conduction 


By Charles S. Leopold*, Philadelphia, Pa. 


> Purpose of the Analogue 


In CALCULATIONS of the cooling load 
in air conditioning, it has been 
tacitly assumed that thermal stor- 
age may be utilized or neglected 
according to the designer’s wishes. 
In a conventional air cooling sys- 
tem, however, where the major load 
is due to artificial lighting or solar 
radiation, thermal storage of engi- 
neering importance occurs even 
where the cool air supply is at all 
times adequate to maintain con- 
stant room air temperature. 

The mathematical solution of 
heat diffusion problems is cumber- 
some at best and when, as in this 
case, radiation, convection and con- 
duction for two or more solids must 
be considered, the mathematics is 
complicated beyond reasonable 
engineering application. 

A hydraulic analogue has there- 
fore been constructed for the pur- 
pose of solving such problems and 
thereby providing an insight to the 


*Consulting Engineer. Member of ASHVE. 
Presented at the Semi-Annual Meeting of 
dl AMERICAN Socrery oF HEATING AND 
june a , Bretton Woods, N. H., 


SUMMARY—tThe prediction of 
the actual performance of a 
space cooling system requires a 
full consideration of radiation, 
convection, conduction, thermal 
storage and time. Since a mathe- 
matical solution would be com- 
plicated beyond reasonable engi- 
neering application, a machine 
has been constructed for the 
solving of problems of this type 
by utilizing the analogy between 
heat transfer and liquid flow, to- 
gether with constants for source 
energy distribution previously 
determined. 


true nature of the cooling load and 
the behavior of cooling systems. 


Two Problems 


The following problems A and B 
are presented to illustrate the anal- 
ysis of the load and the equivalence 
of the analogue: 

Assume: An infinite interior zone 
in a multi-story building; no fur- 
niture or fixtures; floor construction 
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10 in. cinder concrete, no furring; 
entire load is indirect illumination 
as by silvered bowl lamps; load 
equivalent 3.4 watts per square foot; 
ceiling painted with white zinc 
oxide, floor dark color; air supply 
uniformly diffused; room air tem- 
perature structure temperature 
at zero time. 


A. Solve for cooling requirements, 
air and structure temperatures as a 
function of time when air con- 
stantly introduced is of a quantity 
and at a temperature which would 
maintain a constant air tempera- 
ture in the absence of storage. (The 
usual basis of calculation.) 


B. Solve for cooling requirements 
and structure temperatures as a 
function of time when the air 
supply and its temperature are 
controlled to maintain constant 
room air temperature. (The usue 
application.) 


Two Answers 


Answers as obtained by means of 
the hydraulic analogue are pre- 
sented in Figs. 1, 2 and 3. 
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For problem A, based on the usual 
space cooling calculation, the tem- 
perature of the room air will drop 
while the temperature of the floor 
and ceiling will rise and the re- 
quired refrigeration effect is less 
than that calculated without taking 
storage into account even after 14 
hours of operation. 

For problem B, the temperature 
rise of the structure is greater than 
for problem A and the required 
cooling effect is considerably less 
than that available on the basis of 
problem A. The magnitude of these 
effects is of engineering signifi- 
cance. 


Qualitative Justification of 

the Results 

Air is substantially transparent 
to radiation. Carbon dioxide and 
water vapor will absorb a portion 
which, in the _ subject problem, 


would not be expected to exceed 
10 percent'. Opaque solids, in part, 
reflect and, in part, absorb, de- 
pending primarily on the absorp- 
tivity of the surface. The part ab- 
sorbed causes a rise of the surface 
temperature and this, in turn, 
causes heat transfer to the air by 
convection, to other solids by radia- 
tion, and into the solid by con- 
duction. Thermal storage or con- 
duction, therefore, will take place 
until the temperature of the sur- 
face is sufficiently above the room 
air temperature to provide an 
energy rate of convective exchange, 
surface to air, plus radiation to 
other surfaces, equivalent to the 
rate of radiant energy absorption 
by the surface. 

If, at a given time, there is ther- 
mal storage, the cool air supply 
does not have to remove the entire 
load (e.g., Problem B). If the cool 
air supply is sufficient to compen- 
sate for the entire load, it repre- 
sents an over-supply for the mo- 


1 Exponent numerals refer to Bibliography. 


mentary load and the room ai: 


perature will be depressed 
Problem A). 


Problem Statement for 
Quantitative Analysis 


The factors which must bs 


sidered are shown diagramma' 


in Fig. 4. Of the energy sup 


a bare filament lamp 84.6 p: 


appears as radiant energy. 
The percent of source « 
which represents the radiant « 
directly absorbed by the 
was determined in previous ¢ 
ments, *% and has been 


Independent Radiant Transfer 


IRT. Basically, it is the percent 


the source energy which is direc: 


absorbed by the ceiling, subst 


tially independent of norma! var 


ations of ceiling temperatur: 


dependent on the ceiling absor 


tivity for radiation from 


source which, in this case, is a fi! 


ment at approximately 4840 F 
of IRT 


approximate table of values 
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Fig. 1—Solution of Problem A 
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not to be lightly undertaken, if at 
all 








Thermal and Liquid 
Equivalence 


For liquids in laminar flow within 
a tube (Reynolds number less than 
2000) and for unit time, Volume 
Conductance Head. For approxi 
mate values of heat transfer by 





























convection, Heat Transfer Con 
ductance Aft, and for low tem- 
perature radiation, where A? is 
small, Heat Transfer a Constant 
: 0 i 2 3 a 5 6 ? - s 10 At. 
; Smeets Grmémar dis Gites een Thermal storage graphically,‘ and 
: by analogy, electrical,” and hy- 
’ Fig. 3—Temperature Distribution in Floor and Ceiling for conditions of draulic,« has been represented by 
Problem B 
q considering the solid as divided into 
layers of thickness determined by 
for various types of lighting sys- by the air supply at any time is the the required accuracy. 
; tems is shown in Table 1. The test sum of A + C + D, Fig. 4. Since C In the hydraulic analogue, each 
T method used in obtaining these and D depend on surface tempera- layer is represented by a vertical 
data was such that radiation to ture, it is necessary to follow the tube corresponding to thermal ca- 
the ceiling from hot surfaces of thermal! distribution in the slabs. pacity and a submerged tube cor- i 
the lamp or fixture is included in The analysis of the problem, as responding to conductance. Con- " 
the IRT. diagrammed in Fig. 4, is novel in ductance of the layer may be con- . 
The distribution of energy in that from a known, experimentally sidered as lumped before or after 3 
; fluorescent and filament lamps is determined source energy distribu- storage, or divided one-half before ~ 
# shown in Table 2. If a large com- tion, the resulting temperature dis- and after. 4 
® ponent of radiation is directed tribution in air and structure is A wall can then be represented 
downward toward surfaces of high determined as a function of time. as in Fig. 5. 
» absorptivity, there will be an im- Even with this simplifying ap- The problem statement shown in 5 
» portant effect due to radiation, even proach, a_ strictly mathematical Fig. 4 implies that the radiation 3 
» though the IRT to the ceiling ap- solution would be difficult and la- from the lamp to and absorbed by = 
* proaches zero. borious, involving simultaneous dif- the ceiling, and that reflected to 5 
For the solution of the problem on ferential equations, definitely a task and absorbed by the floor, are sub = 
the analogue, quantitative informa- 4 
tion is required as follows: —- 
Table 1—Percent Independent Radiant Transfer (IRT) = 


Total radiation from source—manufac- 
turer’s data. 


: : : —— Ceiling Paint ......... ee pee Regular Heat Absorbing 
Radiation absorption in the luminaire gen foe 2 
sstimated at 10 perce f I: . Clear Filament Lamp... ; 9 17 
estimated a percent of lamp input. Silvered Bowl Lamp... 20 35 
Radiation absorption due to CO» and Four Tube Fluorescent Fixture. 12 21 


Single Tube Fluorescent Fixture 2 10 





water vapor—estimated as 10 percent!. 
c Values of IRT—test data'*. Thus, * Sherwin Williams No. 22125—White Zinc Oxide 
for the silvered bowl lamp the » Sherwin Williams No. H-3079 

total radiant energy ultimately ab- 

sorbed by the room surfaces is: 


—_—a 


Table 2—Distribution of Energy for Fluorescent and Filament Lamps 


Keuthbe 


(84.6% 10%) X 90% 67.1% 





Fluorescent Fluorescent Filament 

Jy test, 20 percent of total source eevee aceon 

p*nergy is absorbed by the ceiling ae —— 

, . - isible. sewe , : .2 Watts 32.8 Watts 38.4 Watt 
‘IRT). By difference, 47.1 percent Mfgr’s. Data < Infrared & Ultraviolet.... 10.6 Watts 42.4 Watts 215.4 Watts 
1s absorbed by floor and 100 67.1 - ™ a - me a & Convection ... ~~ ; + are : — 46.2 Watts 

29 a easurement—Auxiliaries .........++6+5. eee atts 31.0 Watts 
air ” percent transferred to room Ptvvcdndussensdiackeene 55.5 Watts 191.0 Watts 300.0 Watt 
-_ : : ° 4 e ‘ ees 
‘O maintain constant room air Percent Radiation............... Pain io = os 84.6 
55.5 191.0 300 


temperature, the cooling required 
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INDEPENDENT OF SURFACE TEMPERATURE 
(F) THERMAL sromec rd 
 yggpre tne ne chee aanaate ES ee a WAL 
ls? 7 = os = 
> ; (CONVECTION (J)AIR SUPPLY VOLUME rr a } 
Ko CEILING TO (K)AIR SUPPLY TEMP. 
| ao AIR 
Zz RADIATION LEAVING LAMP 
(L) Oe 
~Y (A) 32. 9% TOTAL SOURCE ENERGY TO AIR 
| <2 me tS ee ONVECTION B ABSORPTION OF 
1 Se AIR RADIATION BY COz & WATER VAPOR 
= . 
| ae io I I i 
| w 
| . ' 
Dcxidcuens sottcnenier aiaeeaiens aaa come “ ‘ 
CONDUCTANCE TUBES 
\— (8B) 47.1% TOTAL SOURCE ENERGY HEATS Fig. 5—Analogue representatic: 
ar ati cea FLOOR SURFACE SUBSTANTIALLY w ‘il thermal analy aaa condu: x 
INDEPENDENT OF SURFACE TEMP. a pace) Ctaner 
Fig. 4—Analysis of room load 
| 
* 
| J 
N 7 
= | 
} 4 4 
eal 
7 
+ 
3 » 
r 
Seo" 
4 
NOTE 
ALL TUBING OTHER THAN 
FOR CONDUC TANCES 4RE YOO 
K 
Fig. 6—Diagrammatic sketch of Analogue simulating conditions of Problem A 
Corres 
Code for — 
i tems 
Fig 6 ee A 
Compressed air supply, controlled pressure................4.. A Conductor simulating radiation absorbed by floor.. R 5 
Air relief, used also to establish minimum air | NN ee sien B Conductor simulating radiation absorbed by ceiling. S 
Pillimg tamed... cccccccccccccccccvccccccscccccsesesvess beess @ Conductor simulating flow to air.................. T 
Storage RR Se eee de ee ee eee cdadoeesee D Thermal storage Se FEES SES Ses SRR ee Pape, a a U 
CR FR 0 0s bb apie a nies' ceees veweceseurecerecctcccce E Conductance tying midpoints of floor and ceiling... V 
Drain Valve, mormally closed... .ccccsccccccscccccccccccccccses F Conductance tubes for wall elements.............. Ww 
WESTCURY CON. oc sciccccccccicccccccecsiocsecssccesecoccess so Conductance for radiation between floor and ceiling X 
ek eee ae Acad eeenese ns eedeeonesees _ Conductance for convection, ceiling to air.......... 
Motorized valve SCSSSSOCHSSSSCESCEESEESSCSSCOH OSHS OSC OCS CESSES c0ae B Conductance for convection, floor 6 ie a ae Z 
Couplings (4)... cccccccecccscccccccesecescssesessssessessesees J Drain valve, normally closed. .............e.eseseeees 1 
Air relief PPPTTT TOT TTT TIT TeTTTTTTtTle ee eT LEE K Gate valve, normally GE Sundacdake <baddevecteces 2 
Gate valves, normally open (4—one spare allowed for Tube simulating thermal capacity of air............ 3 
Perr rrr rrr ry fe TTTTrTrTiTi rt? ttt » me Tube paralleling the glass tube (3) and used for con- 
I ea ne eds OR eREeCENSS OCS SOCRETESOES M venience in attaching bleeders.................... 4 
Flattened restrictor twhes........c.cccccccccccccccccccvescsess N EIEIO Oe 5 
Ry Wg, cob ache khbeesed bs 0600dhess Casereusocetegacncna Oo Conductance representing pounds of air times specific , 
Test cocks (3) mormally closed.........-....++seeeeeeeeeenees P ie rE es a 6 Constant 
Gate valves (3) mormally OpeMn..........cceeceseceeceeesecees Q 
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of ceiling 


itially independent 
floor surface temperatures. 
y could be represented by liquid 
from a positive displacement 
np but sufficient accuracy is ob- 
ed by substituting the more 
venient method of forcing liquid 
ugh a calibrated restriction 
h an initial pressure high 
ugh to minimize flow variations 
to the expected variations in 
id occurring in the storage tubes 
the analogue. 
rhe air supply in weight or vol- 
ne can be simulated by a conduct- 
ance arranged to bleed liquid from 
system. The supply air tem- 
perature can be simulated by the 
level at which this conductance is 
ulowed to discharge, as: 


a 


For unit time, for liquid: Volume 
Conductance A head 

For unit time, for heat transfer: Ther- 
mal units Conductance X At 

Weight of air a Constant Con- 


fuctance 


The model for the selected test 


is shown diagrammatically in Fig 
6. Photographs of the analogue. as 
constructed, are presented in Figs 
7, 8 and 9. 

The ceiling and floor are repre- 
sented by half thickness as, by sym- 
metry, in a multi-story building, 
conditions at their mid-points are 
the same. They are, therefore, con- 
nected by a tube (V) representing 
the sum of one-half conductance of 


the innermost ceiling and floor 
laminations. 
For this problem 
1 Btu > cu in 
1 F deg 1 in. head 
1 hour 1 min 
Unit Area 1 sq ft of floor surface 


Operation of Apparatus 

The liquid at the start is at the 
same level in the vertical tubes 
representing structure and room air 
There is a supply of liquid in the 
storage tank D Fig. 6 and the air 
pressure in the storage tank is ad- 


Fig. 7—Photo of Analogue 
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justed to provide the design 

through the restrictors M, N an 
Taps P are provided for calibratix 
of the 
for the run. The 
ated valves I and 5 are 


restrictors and are closed 
electrically ope! 


» opened and 


the clock is started simultaneous]; 
Readings of l levels follow a 
minute (equivalent to 1 hour) it 


tervals 

The procedure for Problem B di! 
fered from Problem A only in that 
the conduc 
placed by a 
which 
liquid level in the air tube at c 
stant height The effluent wa 
caught in a beaker resting on a 
balance and was weighed at suitabl 
intervals. 

Data for the 
tion are presented in the 


tance 6 Pig 6, was re 
manu: 


il 
valve was used to keep thk 


design and calibra 
Appendix 
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Discussion 


For the problem chosen, the 
stress was placed on radiation from 
a high temperature source. Radia- 
tion for which small temperature 
changes are significant (low tem- 
perature radiation) appears only as 
a secondary effect in the form of 
radiation between ceiling and floor. 
Actually, most loads in a cooling 
system have a radiant component, 
whether they be a wall warmer or 
cooler than the surfaces seen, a per- 
son, or a source of illumination 
solar or artificial. 

Wherever the transfer of radiant 
energy occurs within a real en- 
closure, the justification for the 
use of a combined surface conduct- 
ance coefficient, convection plus 
radiation, is open to serious ques- 
tion. 

For the simple case of a wall 
somewhat warmer than the surface 
it sees, the combined coefficient 
cannot be used to express the ther- 
mal gain of the air. Since the air 
is substantially transparent to ra- 
diation, it is necessary that the 





Fig. 8—View of left end of Analogue 
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radiant energy be absorbed by a 
surface, and thermal storage must 
result until complete equilibrium is 
reached. The time factor in ap- 
proaching equilibrium is of engi- 
neering significance. Even though 
the temperature changes in the 
walls seen are small, the effect of 
thermal storage may still be pro- 
portionately large. 

In calculating the actual work re- 
quired of a space cooling system 
at any instant, it would appear ad- 
visable to consider separately con- 
vection, radiation, conduction, and 
thermal storage. 

Consideration of the mechanism 
of thermal storage in this type of 
problem indicates that in recooling 
the structure the heat transfer is 
primarily that of convection only 
and the rate of cooling is relatively 
slow as compared with the rate of 
heating where radiation effects are 
predominant. 


Conclusion 


The analogue has proved useful 
in analyzing and predicting the 
actual functioning of space cooling 
systems. 

Typical of the problems being 
investigated, but not reported here, 











is that of the effect of design 
perature difference, supply 
room air, for three diffe 
loaded rooms in the same 
The supply air temperature is 
mostatically controlled for th: 
mally loaded room and the « 
tion of room air temperature 
for rooms 50 percent and 15\ 
cent loaded. Results are obt 
Simulating five successive d: 
use with a predetermined per 
precooling or after-cooling. R 
are obtained for various pe. 
ages of radiation from the sot 

Other problems include the 
of permitting a planned ten 
ture rise in room air, the eff: 
walls, the determination of 
mum methods and periods of 
cooling, the behavior of pane! 
ing systems, and control re 
ments for systems where ti 
load changes are a factor 
Acknowledgments 
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For the portion of this ana 
which represents thermal diffu 





Fig. 9—View of right end of Analogue 


Heating, Piping & Air Conditioning, Jul! 








Nl 


a» ~ i gate nl A mis 98 

















ea aE nats) 


WAG + yn o 











the design is similar to that used 
for the Hydrocal® of A. D. Moore, 
who used water as the working 
liquid. In his apparatus the low 
viscosity of water necessitated the 
use of fine bore tubes. The relative- 
ly large change of viscosity of 
water with temperature made ad- 
visable a constant temperature 
bath for the conductance tubes. 
Mr. Moore’s admirable candor in 
describing the difficulties in devel- 
opment (principally those due to 
algae and corrosion) plus subse- 
quent chemical discoveries enabled 
the author to proceed to the final 
design without any serious compli- 
cation. 


Liquid 

For this analogue, the selection 
of a silicone liquid (Dow-Corning 
Corp. DC20) of 20 centistokes 
kinematic’ viscosity permitted a 
Reynolds number of approximately 
60 while utilizing a minimum tube 
diameter of %4 in. OD, maximum 
diameter % in. OD, wall thickness 
0.032 in. The change of viscosity 
with temperatures is less than for 
water and within the required ac- 
curacy of these experiments a water 
bath for conductances was not re- 
quired. The flow correction is 1.2 
percent per Fahrenheit degree by 
test. The silicone used has shown 
no signs of supporting the growth 
of algae or causing corrosion in the 
glass, copper, and steel apparatus. 


Conductors 


The required length of coiled 
tubing representing conductances 
could readily be approximated. 

Each conductance, completely as- 
sembled with elbows, was calibrated 
with the apparatus shown in Fig. 10. 


Storage Tubes 


The vertical glass tubes used to 
represent storage were calibrated 
for actual bore. The tubes repre- 
senting the thermal storage were 
selected to simulate smaller layers 
near the surface in order to accen- 
tuate the temperature gradient. 
They were mounted on the pipe 
Support with a clamp in order to 
permit adjustment of capacity by 
tilting. 


Joints 


Mastic joints between the glass 
and copper did not prove dependa- 
ble and were, in part, replaced with 





Fig. 10—Apparatus for 


conductances 


calibrating 


successive layers of rubber tubing. 
Cement was not used on threaded 
joints. Where difficulty was en- 
countered, the pipe thread was 
wrapped with cotton thread. 


Check of Thermal Diffusion 


The floor and ceiling sections 
were checked as a whole by dis- 
connecting them from the appa- 
ratus and solving a problem in 
which a 5 deg temperature head 
was constantly imposed on the ceil- 
ing surface, while a measurement 
was made of the time required for 
a 3 deg rise at the floor surface. This 
time was compared with the calcu- 
lated time by means of values ob- 
tained from a Gurney-Lurie chart.’ 
The calculated and measured 
values were in agreement within an 
error of 5 percent. The deviation 
was substantially constant but no 
correction was made as the values 
of thermal capacity and conduct- 
ance for cinder concrete would 
show larger variation. 


Restrictors 


In designing restrictors M, N and 
O (Fig. 6) which must maintain 
proportional flow for a wide range 
of pressures, it was found that the 
flow for the floor and to the air 
could be controlled by a needle 
valve and still yield an approxi- 
mate first power (1.02) relation of 
flow to differential pressure. When 
the flow to the ceiling was limited 
to 10 percent, a needle valve did 
not provide proportionality but a 
flattened “4, in. tube, approximately 
20 in. in length, as shown at N (Fig. 
6) and in the photograph, Fig. 8, 
proved satisfactory. 

A fine strainer was inserted just 
before the electric valve in order to 
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protect the small openings in the 
restrictor tubes. 


Cleaning 


A catch pan was installed be- 
neath the model in order to recover 
any silicone which was spilled in 
manipulating the apparatus. In 
scraping from the pan, it accumu- 
lated some dirt and acquired a 
Straw _ color. Clarification was 
readily effected by filtering through 
charcoal. 

Air 

Air elimination offered surpris- 
ingly little difficulty. It was found 
that by applying the lips to each 
tube in turn, and blowing until 
the liquid was in the bottom of the 
tube, the liquid could be accel- 
erated in the conductance tubing to 
the point where the air was pushed 
on to the next vertical tube. After 
initial elimination, there is no sign 
of air unless the model is emptied 
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PURDUE STUDENT 
BRANCH ORGANIZED 


A group of students at Purdue 
University, West Lafayette, Ind., was 
granted a charter for the Indiana 
Chapter Purdue Student Branch by 
the Council. The Charter was pre- 
sented by C. F. Boester at a meeting, 
April 23, which was attended by the 
Officers of the Indiana Chapter. A 
meeting on May 19 was held at the 
Mechanical Engineering Building 
with Prof. W. T. Miller presiding, 
and the By-Laws and Rules were 
discussed after which an election of 
officers was held. The following stu- 
dent members were elected: R. G. 
James, chairman, B. E. Petry, vice 
chairman, D. M. Long, secretary, 
D. E. Blue, publicity chairman, J. H. 
Miller, coordinator. 

The installation of officers was 
held on May 21 in the presence of 
40 student members and seven 
guests. An introductory address 
concerning the work of the Student 
Branch was given by Prof. W. T. 
Miller, and I. W. Cotton of Indian- 
apolis, President of the Indiana 
Chapter, welcomed the new Purdue 


Carl Boester, Member of Council, presents Charter to Purdue Student Bra 
Cotton, Prof. W. T. Miller, T. R. Davis 


(1. to r.) S. E. Fenstermaker, I. W. 


W. R. Fenstermaker, Mr. Boester, G. B. Supple 


Student Branch and assured the 
student members that the chapter 
would take a strong personal inter- 
est in all of its activities. 

Mr. Cotton then introduced A. V. 
Hutchinson, Secretary of the So- 
ciety, who outlined the aims and ac- 
tivities of the ASHVE, and then 
presented the record books for the 
Student Branch officers. 

Then R. G. James, presiding, 
expressed the appreciation of the 
Student Branch for the interest of 
the Society and the Indiana Chap- 
ter. Following the introduction of 





With the latest contribution 
from the New York Chapter of 
$1.00 per member, the total con- 
tributions to the Mortgage Re- 
duction fund amounts to $21,- 
543.32. At present cash on hand 
is $2764.70 and the balance due 
on the mortgage as of June l, 
1948, is $10,500. Payments to the 


MORTGAGE REDUCTION FUND 
GROWS 


extent of $24,500 from members’ 
contributions and from Society 
funds have been made against 
the total mortgage principal of 
$35,000. Following is a detailed 
statement of contributions of 
Chapters and individual mem- 
bers to the Mortgage Reduction 
Fund: 











FROM CHAPTERS Amount FROM CHAPTERS Amount 
Atlanta .... $ 447.00 Northern Ohio 2,086.68 
Central New York... 740.00 Oklahoma 75.00 
Central Ohio..... 122.00 Ontario .... 897.00 
Cincinnati 730.00 Oregon . 145.00 
~ ne Pacific Northwest 122.00 
Connecticut 538.00 Philadelphi:z oe 
: + 371.00 phia 1,437.23 
Golden Gate... ay Pittsburgh 235 00 
Illinois ..... ves 2,132 Rocky Mountain 55.00 
Indiana ..... 30.00 St. Louis 292.50 
"ee , 103.00 South Texas 642.00 
Kansas City..... 350.00 Southern California 901.50 
Manitoba .... 233.00 ee sees : 295.00 
Massachusetts 827.80 Virginia . ae 31.31 
Memphis 104.65 Washington, D. C ; 277.50 
Michigan .. 806.00 Western Michigan 415.00 
Minnesota .... 721.00 Western New York 721.50 
Montreal : : 366.20 Wisconsin .... 483.04 
Nebraska ...... ‘ a 70.00 asa 
New York....... : - , a = - <e ae ” 1166.25 
_—- — ares ip 133.48 Total Contributions (6-1-48) . $21,543.32 
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the Student Branch officers, a 
nical discussion was held 
Bottorf, graduate student, gay 
illustrated talk on the Anal) 
Phase of the Heat Pump, foll 

by presentation of the Experim«: 
Phase of the Heat Pump by Vy 
Trent, also a graduate student 


ILLINOIS PAST PRESIDENTS’ 
NIGHT A GREAT SUCCESS 


The Illinois Chapter honored | 
past presidents of the Chapter 
April 12 and designated this meet- 
ing Past Presidents Night. The larg: 
attendance indicated that it wa 
enjoyable reunion for many of t 
older members. The Chapter 
presidents from Chicago on 
for the occasion were: 

S. R. Lewis C. W. DeLand 
C. F. Newport R. E. Hattis 
G. W. Hubbard J. H. Millike: 
John Howatt J. J. Hayes 


A. B. Martin S. I. Rottmayer 
E. P. Heckel Irving Brooke 

H. G. Thomas E. M. Mittendorf! 
A. G. Sutcliffe C. E. Price 

J. J. Aeberly A. O. May 


O. J. Prentice 


In addition, the following nov 
cated outside of Chicago were p! 
ent: J. A. Cutler, Milwaukee, Wis 
L. S. Ries, Oberlin, Ohio; J. R 
Vernon, Milwaukee, Wis.; J. & 
Locke, Minneapolis, Minn. 

Illinois is the oldest Chapt 
the Society and was organized 
1906. The original petition was 
signed by 14 members of the 
ciety during the Semi-An! 
Meeting in Chicago, July 19, 

The present membership of 
Illinois Chapter makes it the 
ond largest Chapter in the So 
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The Mount Washington Observatory 


America’s Original Mountain Weather Station 


By Donald H. Chapman*, Durham, N. H. 


i 
"Since the days of the first world 
§ war when the Norwegian school of 
' meteorologists developed the meth- 
od of predicting weather called air 
' mass analysis, those interested in 
i the science of meteorology have 
been more aware than ever before 
of the importance of the vertical 
‘structure of the atmosphere. In 
' order to sample the air aloft, cap- 
tive balloons or kites were used long 
-ago. Later, airplanes ascended 
through the atmosphere obtaining 
’ observations with specially installed 

recording instruments. Still later, 
© the much less expensive method of 
q sounding the upper air with radio- 
'sondes was devised. Radiosondes 
are tiny weather stations with min- 
iature broadcasting sets which, 
'when lifted through the air by 
' helium-filled balloons, relay infor- 
mation regarding the condition of 

the air to specially tuned sets on 
' the ground. 

In studying the condition of the 

_ atmosphere, it is of the utmost im- 
' portance to have a dense network 
of weather stations established over 
the country. At such stations, ob- 
servations are made of tempera- 
ture and atmospheric pressure, 
wind direction and velocity, sky 
conditions, and a host of other 
weather elements. These observa- 
tions, made simultaneously at all 
stations, are sent to central collect- 
ing points by teletype, telegraph 
and radio, and relayed to all who 
are interested. From such observa- 
tions, weather maps are constructed 
and weather forecasts are prepared 
daily, as well as hourly. 
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SUMMARY—Mount Washington 
is a great natural laboratory 
where scientific experiment has 
been carried on with remarkable 
success. In this paper, the sar 
cal environment of the Mt. Wash- 
ington Range is first reviewed, 
with emphasis on the climate 
found at the summit. The history 
of the Mt. Washington Oberva- 
tory, the first mountain weather 
station to be established in 
America, is recounted. Finally, a 
summary of some of the experi- 
mental work carried on by the 
Observatory is given and a sug- 
gestion is offered as to how the 
environment of Mt. Washington 
might aid materially in future 
experimentation in Heating and 
Ventilating Engineering 


Mt. Washington Station in Con- 
tinuous Operation Since 1932 


Weather stations established on 
mountain summits are especially 
worthwhile in studying the vertical 
structure of air because they are 
permanently established high alti- 
tude points at which continuous 
records may be made. If the land 
surrounding the mountain on which 
the weather station is located is 
flat and low, then the station is 
even more valuable. Such, in the 
main, is the situation of the Mt. 
Washington Observatory which now 
has been in continuous operation 
since 1932. 

Mt. Washington is the highest 
summit in the White Mountains, 
and lacks only a few hundred feet 
of being higher than any mountain 
in the United States east of the 
Rockies. Together with the rest of 
northeastern North America, Mt. 
Washington was buried thousands 
of years ago beneath the Great Ice 
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Sheet. The rounded character of 
the summit is to be attributed at 
least partly to scour as the rock- 
shod ice moved across it. As the ice 
sheet was disappearing, ice still lay 
thick and deep in the valleys while 
Mt. Washington and other high 
summits protruded through the sur- 
face like rocky islands in a sea. 
During this phase, due to freezing 
and thawing every night and day, 
the summit became covered with 
rough and angular, frost-split rock 
fragments. 

Gradually the climate grew 
warmer and as the ice slowly 
melted, various species of arctic 
plants which had migrated south- 
ward during the ice age, began to 
return to the White Mountains. As 
sub-arctic climates lasted longer on 
the high mountains the plants mi- 
grated upslope with climatic zones, 
and today on some of the higher 
plateaus or lawns surrounding the 
cone of Mt. Washington proper a 
variety of these relic plants may be 
observed. Such is the nature of the 
Alpine Gardens on the east slope of 
the mountain, north of Tuckerman 
Ravine!, 

Climatic and vegetation zones 
thus persist on the slopes of the 
high summits of the White Moun- 
tains and this is particularly true 
on Mt. Washington since it is the 
highest in the group. Such zoning 
of vegetation is easily observed dur- 
ing the course of an ascent of the 
mountain, whether one climbs one 
of the numerous, well-marked trails, 
maintained by the Appalachian 
Mountain Club, or drives his car 
from the Glen House to the summit 
along the eight-mile long gravel- 
surfaced toll road, or whether he 


1 Exponent numerals refer to References. 
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from Bretton 


ascends directly 
Woods by the famous Cog Road, 
first of its kind in the world. Tim- 
ber line lies between 4200 and 4800 
ft, and is somewhat higher on the 
eastern slopes because of the pre- 
vailing westerly winds. A good sum- 
mary of the vegetation of Mt. 
Washington is presented in Antevs’ 
book! on the Alpine Zone of the 
Mt. Washington Range. 

Almost all of New Hampshire has 
a climate which is called by clima- 
tologists Humid Microthermal. This 
means that the winters are rela- 
tively severe, the summers short 
and rather warm and the rainfall 
adequate and equally distributed 
throughout the year. Thus at the 
outset, let it be said that similari- 
ties, rather than differences, are 
the outstanding features of New 
Hampshire’s climate. However, the 
higher summits of the White 
Mountains have a climate which 
has been described as tundra be- 
cause of prevailingly lower temper- 
atures. Increasing altitude also 
brings greater precipitation, but the 
seasonal distribution remains es- 
sentially the same. 

Data on the climate of New 
Hampshire are available from vari- 
ous sources, chiefly from the Clima- 
tological Division of the U. S. 
Weather Bureau. Some phases of 
the climate of the state have been 
recently reviewed by the author’, 
and a few salient facts from this 
summary are pertinent in connec- 
tion with the present paper. 


Factors Affecting 

New Hampshire Climate 

Of the factors which influence 
the variety of New Hampshire’s cli- 
mate, latitude is of little effect, for 
New Hampshire is after all a very 
small state. Altitude is far more 
important because air which is 
forced up along a mountain slope 
is adiabatically cooled and may 
eventually reach its dew point. 
Clouds thereupon form and rain or 
snow may follow. Consequently, be- 
cause of altitude differences alone, 
a cloudless day in southern or cen- 
tral New Hampshire may be a 
cloudy or showery day in the heart 
of the White Mountains. 
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Air drainage is another factor 
which is noticeable to a visitor. The 
cooler air along the higher moun- 
tain slopes, because of its greater 
density, tends to flow down the 
slope, and is sometimes distinctly 
noticeable at night as a mountain 
breeze. Nights, both in summer and 
winter, are much colder in the val- 
leys than on the upper slopes of 
the mountains when cyclonic winds 
are not blowing. 

Another powerful influence that 
introduces variety into New Hamp- 
shire’s climate is the paths followed 
by travelling cyclones or low pres- 
sure systems. Storms cross the 
country from west to east and com- 
monly travel down the St. Lawrence 
valley just north of New Hampshire, 
or along the coast just southeast of 
the state. Such storms, with at- 
tendant winds and rains, make the 
weather of New Hampshire variable 
from day to day and introduce pre- 
diction difficulties which make 
weather forecasters gray-haired at 
an early age. 

Standing as a sentinel along the 
paths of such storms, Mt. Washing- 
ton protrudes upward into the 
storm systems. These are rarely 
very deep, but are commonly very 
wide in diameter. Air moving along 
its habitual course toward the storm 
centers encounters the Mt. Wash- 
ington range and is forced to rise 
to pass over the obstruction. Fun- 
neling of air over the top of Mt. 
Washington, like any fluid in a 
Venturi tube, is partly responsible 
for the fact that the Mt. Washing- 
ton Observatory has the question- 
able distinction of having recorded 
the world’s highest surface air ve- 
locities, 231 mph (April 12, 1934). 

Data from 42 weather stations in 
New Hampshire, together with 15 
additional ones from adjacent 
states, were assembled recently by 
the author in an attempt to show 
graphically the month-to-month 
shift of precipitation over the 
state*®. One item from this study 
which is certainly of interest here 
is that the driest portion of the 
state lies in the northern Connecti- 
cut River Valley, northwest of the 
White Mountains. Mt. Washington, 
with a normal annual precipitation 
of 77 in. contrasts markedly with 
35 in. for Bethlehem, only 19 miles 
away. The winter season, when 
most of the rain falling in the state 
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is of cyclonic origin, is furth rm», 
the driest part of the year , t, 
northwestern corner of the sta: 
There must be a causal relat. ins), 
between this dry spot and tl. pos. 
tion of Mt. Washington itse . ;. 
strongly suggested that the upp. 
Connecticut Valley is a trie ry» 
shadow in the lee of a topo: rap) 
obstruction which through ad). 
batic cooling squeezes most of :). 
atmospheric moisture out of ‘he », 
before it reaches the brett, 
Woods-Bethlehem-Littleton reg: 
this be true, then it is necessary: 
revise an earlier concept that mo 
of the rain which falls in Ne 
Hampshire is brought in from th 
west by the prevailing wester|: 
It must be concluded that a consi. 
erable portion flows over the sty 
from the ocean side. 
On the other hand, in summe 
with maximum influence of conve 
tional rain, rainfall distribution 
more uniform throughout the stay 
and the rain shadow is much |e 
significant. Daytime cumulus clou:. 
iness in the mountains likewise . 
maximum at this season of | 
year. How many people in Bosto 
or other nearby cities, awakenin: 
to find a cloudless Sunday, hay 
hurriedly made plans for an aut. 
mobile trip through the mountain 
only to discover by the time the 
arrived at noon that the summ: 
were completely swathed in lov 
lying clouds? Many are the peop 
who have climbed Mt. Washing 
by cog road a dozen times with 
ever having a decent view from th 
summit! Such persons would ¢ 
well to remember that if they wou: 
have good views from the top, the 
should be on the summit early © 
the morning; or better yet, spex 
the preceding night there. Nor ar 
the best views, for that matter. | 
be obtained the first day after: 
rain storm. The second day, thous 
usually more hazy, generally will & 
less cloudy, due to less turbulenc 
in the atmosphere by that time 
C. F. Brooks* has pointed out th 
while Mt. Washington may not ha’ 
the worst weather in the world, )* 
it does not lag very far behin 
This investigator has listed fo 
factors which best describe the * 
verity of a cold climate. These art 
(1) the penetrating qualities of 
wind, (2) the lowness of the te™ 
perature, (3) the amount of sno¥ 























































and (4) the occurrence of freezing 
fog 


Mt. Washington Wind 
Velocities Reach 200 mph 


There seems little question that 
maximum gust velocities on the 
summit of Mt. Washington reach 
the vicinity of 200 mph, the highest 
velocity recorded by any rotation- 
type anemometer. Such a wind ex- 
erts a force of approximately 80 Ik 
per square foot of surface, com- 
pared with 20 lb per square foot for 
the maximum hurricane winds in 
ton. Furthermore, winter is the 
windiest season on The Mountain, 
as it is familiarly called. Wind ve- 
locities average 55 mph for the 
months from December to March, 
inclusive, and when one considers 
that this figure is an average of 
troughs of low velocity as well as 
high crests, it is not hard to under- 
stand how wind velocities over 100 
ph were recorded for 385 hours 
during the period 1932-39 inclusive. 
Hurricane winds, or winds of 75 
mph or greater, occur on half the 
days of every month from Decem- 
r through April, and in the month 
f March, windiest of all, such 
winds are likely to occur on 2 out 
f every 3 days. 


Those who first ascend Mt. Wash- 
ington in summer are often badly 
fooled about the temperature to be 
expected. Even though in the val- 
ley the day may be hot, wraps 
must be worn on the summit, where 
temperatures are commonly 25 and 
metimes as much as 40 deg below 
the concurrent valley temperatures. 
The two most important factors 
ontrolling sensible temperature 
re air temperature and wind ve- 
locity. Severely cold winter weather 
is made to feel even colder if a 
high wind is blowing at the same 
time. Everyone realizes how easy it 
is at home to misjudge the temper- 
ature of a cold winter morning if 
the wind is not blowing. Usually 
under these circumstances, one fac- 
tor of sensible temperature (low air 
temperature) is at least partly off- 
Set by the other factor (low wind 
velocity). On Mt. Washington, just 
the reverse is true, for the lowest 
temperatures on The Mountain oc- 
cur almost always with high north- 
West winds. Thus, while the first 
day or night of a new cold spell is 
Commonly the coldest on the sum- 
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mit, temperatures are usually low- 
est in the valleys on the second 
night after the arrival of such Arc- 
tic air. 

The records of the Observatory 
show that snow falls on Mt. Wash- 
ington every month of the year. In 
winter, forms of precipitation other 
than snow are not common on The 
Mountain. As suggested earlier, 
much of the precipitation which 
falls on Mt. Washington is prob- 
ably arriving from the southeast. 
This in part accounts for the depths 
of snow in Tuckerman Ravine 
where it sometimes exceeds 100 ft. 
Another factor which accounts for 
such prodigious quantities of snow 
in the ravines east of the summit is 
the fact that strong northwest 
winds often blow snow off the 
mountain into those ravines from 
which it cannot escape except 
through melting. 

Even at very low temperatures, 
much of the moisture which com- 
poses the fog or clouds that hang 
over the summit is liquid. Such 
liquid particles come in contact 
with intensely cold objects such as 
rocks, sides of buildings, radio 
towers and weather instruments. 
Instantaneous freezing results in 
thick deposits of white rime which 
grow rapidly in a direction into the 
wind. Brooks* cites the case of rime 
growing 3 ft long on the Yankee 
Network Radio Tower on Mt. Wash- 
ington during several days of high 
wind and freezing fog in August, 
1940, and as much as a 6 ft depth of 
rime has been known to grow with- 
in a single night. 

The weather on the summit of 
Mt. Washington is far more severe 
than that on any other summit in 
eastern North America. The condi- 
tions on Mt. Mitchell in North Car- 
olina do not begin to compare with 
those on Washington, for tempera- 
tures there are approximately 20 
deg higher and winds only two 
thirds as strong. No one has made 
a record of the weather conditions 
in the Shickshock Mountains of the 
Gaspé or in the Torngat Mountains 
of Labrador, but Brooks‘ believes 
that in neither of these two areas 
is there the same combination of 
extreme cold, high humidity and 
excessively high wind velocities. On 
Pikes Peak, Mt. Rainier and else- 
where in the west, it is believed 
that conditions approach but cer- 
tainly do not surpass the severity 
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of the weather on Mt. Washington. 
Even the conditions reported from 
the Antarctic are no worse than 
those on Mt. Washington. Brooks 
concludes that if there are moun- 
tains with worse weather than Mt. 
Washington can lay claim to, the 
conditions on them have not yet 
been recorded. 


Within such an environment of 
severe weather conditions, the Mt. 
Washington Observatory was estab- 
lished and now has been in continu- 
ous operation since November, 1932. 
But the present Observatory is not 
the earliest attempt to establish a 
weather station on this mountain 
summit. In his history of Mountain 
Metecrology, Robert G. Stone® as- 
serts that the first attempt to make 
a continuous set of meteorological 
observations on any American 
mountain summit was that of 
Nathaniel Noyes who recorded the 
weather at the then newly estab- 
lished summit hotel on Mt. Wash- 
ington during the summer months 
of 1853 to 1859. Prof. C. H. 
Hitchcock, Dartmouth College, then 
State Geologist, with the aid of 
materials contributed by the U. S. 
Signal Service, began a series of 
observations on Mt. Washington on 
November 13, 1870. The next year 
the Signal Service took over the 
project officially. The story of the 
difficulties encountered by this par- 
ty of intrepid scientific observers is 
thrilling and fascinating. One of 
the most interesting phases of this 
account is the many stories that 
were being circulated in the 1870's 
concerning the difficulties that the 
observers were having in keeping 
the fires going in stoves at the 
summit. The high wind velocities 
sweeping over the mountain cre- 
ated such abnormal drafts in the 
stoves that in spite of everything, 
fires burned out. This occurred in 
spite of seven separate draft con- 
trols that are reputed to have been 
installed in the stove pipes and 
chimneys! Incidentally, two years 
ago when the Tip Top House was 
being outfitted for winter occu- 
pancy, the walls were filled with 
loose mica insulation. When the 
high winter winds began, the loose 
mica was sucked out of the walls 
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into the room by the strong draft 
created by the fires, and the work- 
ers in that building are said to have 
spent a good deal of their time, 
each day, in sweeping up loose mica 
from floors, desks, tables and 
chairs! The heater eventually in- 
stalled in the Tip Top House two 
years ago was fully twice the ca- 
pacity recommended by the engi- 
neers, and now is just sufficient to 
heat the building comfortably. Un- 
fortunately, in spite of other sum- 
mit weather stations that were 
opened in the meantime, the Signal 
Service and the Weather Bureau 
which was its successor, became in- 
creasingly dissatisfied with the re- 
sults obtained, for they did not 
seem to assist a great deal in mak- 
ing weather predictions. Stone says 
that the reason was that the science 
of meteorology was not, at that 
time, developed far enough to es- 
tablish an appreciation of the sig- 
nificance of upper air and moun- 
tain weather data. The old observa- 
tory on Mt. Washington was there- 
upon closed in 1892 and no data 
were assembled from this summit 
for the next 40 years. In 1932, the 
Mt. Washington Observatory, as we 
know it today, was established. The 
credit for this goes largely to Prof. 
C. F. Brooks of Harvard’s Blue Hill 
Observatory, Joe B. Dodge, manager, 
Appalachian Mountain Club’s hut 
system, and to Henry S. Shaw, 
Exeter, New Hampshire. After a 
plea by Dodge, the New Hampshire 
Academy of Science, in May, 1932, 
voted $400 toward the first year’s 
observational work. During the 
summer, men worked feverishly to 
assemble supplies and equipment 
for the project, and in November, 
1932, a staff of four began work. 
Once the station had been estab- 
lished, it was possible to interest 
others to continue the project year 
after year. Eventually the Weather 
Bureau saw the importance of the 
station in its work, and funds were 
granted from that source. Funds 
have recently been supplied by the 
State of New Hampshire, members 
of the Observatory Corporation, the 
United States Weather Bureau, the 
Appalachian Mountain Club, the 
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New Hampshire Academy of Sci- 
ence, and by contract research with 
several firms. 


Difficulties Encountered 
in Gathering Weather Data 


As may well be imagined, the 
making of meteorological observa- 
tions on the summit of Mt. Wash- 
ington is extremely difficult and 
often even dangerous. New tech- 
niques have had to be devised and 
some special equipment designed to 
stand up under the severe climatic 
conditions outlined earlier. Ane- 
mometers and wind vanes had to be 
specially installed to withstand high 
winds and heated to counteract the 
tendency for formation of rime on 
their surfaces. The high winds made 
snow drift so bad that ordinary 
rain gages were useless. Rain was 
blown by the high winds so nearly 
parallel to the surface of the moun- 
tain that records at first proved 
very poor. A complete description 
of observing technique can be 
found in the 10th Anniversary 
Number of the Observatory News 
Bulletin®. 

The Mt. Washington Observatory 
has proved of great value not only 
to the Weather Bureau in its weath- 
er predictions, but in a host of 
other ways. Henry S. Shaw was 
interested in the project from the 
start because of the opportunity 
the establishment of the station 
might offer for experimentation in 
ultra-high-frequency radio work. 
The radio research that has been 
carried on from that time up to the 
present is considerable. In 1941, the 
Yankee Network built a frequency 
modulation station on the summit 
and the 90 ft tower serves as a 
landmark to travelers who view the 
mountain from miles away. Besides 
the broadcast of frequency modula- 
tion radio programs, the Yankee 
Network Station has continued its 
valuable contribution in experimen- 
tal work of various kinds. 

A great variety of other research 
has been and is being carried on 
either by members of the Observa- 
tory staff or by institutions, indus- 
trial firms, or research concerns in 
the observatory building and in 
other structures upon the summit 
alloted to them from time to time. 

As early as 1905, S. P. Fergusson 
carried on a series of experiments 
in which he compared the condi- 


tions on the summit with tho 9 
served in the free air over ‘wy, 
Mountain, N. H., by using ki 
which instruments were att: 
These experiments were con! jue, 
after the establishment of th 0b». 
servatory in 1932. His work s)) weg 
that the mountain itself intro 
into the atmosphere of the vi»; 
variables of temperature, hun idi, 
and wind velocity. 

Early experiments in ultra-jigp. 
frequency radio reception wer? car. 
ried on by Shaw, Bent, Pickar 
McKenzie and proved the value o; 
Mt. Washington since it stands hip) 
and isolated. From it lines of sigh: 
of great distance can be utilizes 
For a while, the world’s long-dis. 
tance record for high-frequency. 
radio reception was held by thi 
group who succeeded in establish. 
ing contact between Mt. Washing. 
ton and Melrose, Mass., and event 
ally even Blue Hill in Milton, Mass 

A great deal of work was carried 
on during the war, not all of it 
meteorological nature. For instanc: 
the Armed Forces tested equipmen: 
for use under sub-arctic and arcti 
conditions and for a time there wa: 
a tent encampment on Hom 
Stretch Flat. At another time, anti- 
aircraft equipment was checked a: 
the summit. 

Some of the experiments carried 
on in connection with the work o! 
the Observatory had an importa 
bearing on the results of V 
Shaefer of the General Electric C 
Schenectady, N. Y., culminating i: 
the first production of snow 
natural atmosphere by planned ex- 
periment’. In 1943, tests were ini- 
tiated on Mt. Washington to dis- 
cover the cause of snow static whic! 
was causing so much troubie 
planes flying through such precipi- 
tation. While the experiments ©: 
Mt. Washington were reported 
being not too successful, according 
to Schaefer, they did help to check 
results obtained at Schenectad) 
and they aroused the interest 
General Electric in the problems 0! 
icing. In 1944, aircraft icing was th 
subject of investigation for the Ma- 
teriel Command, and by 1945 it wa 
possible to show that a relation- 
ship existed between the atmos- 
pheric phenomena and the exper'- 
mental observations. In 1946, a s 
percooled cloud was seeded with 
COz at the Observatory and snoW¥ 
was observed to fall and the cloud 
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to dissipate. Further experiments 
along this line by Clark, Gould and 
others have proved successful. 


Research Done on 
De-Ieing Airplanes 


Probably the best known of the 
research projects carried forward 
on the summit of Mt. Washington 
is the problem of serious icing of 
airplanes’. Since it was essential 


) that experiment prove the effective- 
Sness of any device for de-icing 


which was being devised, and as 
clouds which would simulate icing 
conditions are manifestly difficult 
to manufacture in the laboratory, 
it was only natural that the experi- 
ment be brought to the clouds. Mt. 
Washington, often bathed in fog 
for days at a time, was an ideal 


} setting for such experiments. Be- 


ginning shortly after 1938, the pro- 
gram has been aimed at the dis- 


* covery of meteorological factors not 


ordinarily observed which deter- 
mine whether or not serious icing 


} will occur on aircraft. This group 


of investigators received a consid- 
erable amount of publicity because 
the project was popularly described 


) as one of fog sampling, and public 


fancy was delighted at imagining a 
group of scientists stationed on the 
summit with empty bottles stretch- 
ing out their arms to catch the fog 
as it drifted by! Questions which 
have been related to this study in- 
clude, according to Arenburg of the 
the 
measurement of the liquid water 
content of cloud masses, the dis- 
tribution and size of the fog or 
cloud droplets, the structure and 
physical property of rime and ice, 


) the development and testing of all 


sorts of de-icing equipment, meas- 
urement of wind velocity and tur- 
bulence and of course a study of 
the meteorological conditions at- 
tending serious icing conditions. 
The measurement of the liquid wa- 
ter content of fog presented many 
difficulties because as fast as rime 
accumulated on the collecting ap- 
paratus, the stream lines of air 
flowing about the collector were 
disturbed, introducing unknown 
variables. At last, a rotating spindle 
covered with blotting paper was 
devised, and this allowed the ice 
or rime to accumulate symmetrical- 
ly regardless of wind direction or 


velocity. Results prior to 1940 
showed that the liquid water con- 
tent in freezing fogs varied be- 
tween 0.1 and 1.6 grams per cubic 
meter of air, with a maximum fre- 
quency at 0.5, while the density of 
samples showed two maxima, one 
at 0.25 grams per cubic centimeter 
for powder rime and one at 0.75 
grams per cubic centimeter for 
solid ice. Arenburg states that this 
is due to the transition in form 
from powdery rime in which all the 
air spaces are connected to solid 
ice in which air space is limited to 
isolated bubbles. Whether or not 
solid ice forms, depends upon the 
freezing rate of the liquid droplets, 
for if the freezing time is long 
enough, a second droplet will fall 
upon the first, coalesce with it and 
force out the trapped air. The 
transition point is important be- 
cause it will determine the strength 
of the rime or ice and the relative 
ease with which the deposit may be 
dislodged from the plane’s wing. 
Since the amount of rime or ice 
that may form on a plane’s wing is 
related to the drop size distribution, 
a study of this latter factor is 
equally important. 

A prominent rubber company oc- 
cupied space near the Observatory 
several years, with its equipment 
mounted on the water tower which 
stands at the geographical summit. 
Three phases of its research in- 
cluded the adhesion of various 
types of ice to rubber, neoprene 
and metal surfaces, the tensile 
strength of ice and the observation 
of the behavior of boot type de- 
icers during severe icing conditions. 
Their work has been valuable be- 
cause there are some conditions of 
rime and ice formation that simply 
cannot be reproduced in the lab- 
oratory so that exposure to the free 
air is absolutely essential. Aircraft 
flying through such conditions ex- 
perimentally are subject to a con- 
siderable hazard and, furthermore 
the length of any such experiment 
with a plane in flight is limited by 
the extent of the freezing fog. But 
the laboratory on the summit of 
Mt. Washington can operate steadi- 
ly 24 hours a day. 

Between October, 1946 and Sep- 
tember, 1947, the Harvard-Mount 
Washington Icing Research Project 
was carried on at the summit, with 
Harvard University the prime con- 
tractor with the Air Materiel Com- 


Heating, Piping & Air Conditioning, July 1948 


115 









=o a oat. MOR ASR eats ity 


X 








Bk wet dd eie.. 





mand’. Observations were made to 
determine such quantities as the 
icing rate, the quality and density 
of the ice and the mean effective 
size of the droplets responsible for 
icing. The instrument used was a 
refinement of the earlier ones, and 
consisted of a rotating rod on which 
was mounted a series of six cylin- 
ders of size varying from 3 in. to 
's in. in diameter. Exposure to 
clouds under icing conditions causes 
a more or less uniform coating of 
ice to form on these rotating cylin- 
ders. The relative amounts col- 
lected on the separate cylinders in- 
dicate the mean effective drop 
diameter. ““‘When the small cylin- 
ders have considerably more catch 
in proportion to their size than the 
large ones, the droplets are small, 
for the small drops have so little 
inertia they must go with the wind 
around the large cylinders’!”. Other 
devices used during these experi- 
ments included the drop-ranger, 
the Icingometer, the Snow catcher 
and a pressure tube anemometer 
W. E. Howell carried on studies 
which show that the physical state 
of the clouds is the most important 
factor controlling icing conditions, 
rather than the weather pattern 
According to Howell, there is con- 
siderable promise in improving pre- 
dictions of icing conditions through 
predicting the physical state of the 
clouds. In addition, statistical stud- 
ies have been made possible by the 
continued assemblage of data from 
the summit station which today 
easily constitute the world’s most 
complete file of weather data from 
a mountain top. 

During the past year or two, the 
Tip Top House has been occupied by 
the Aeronautical Ice Research Lab- 
oratory, a private contractor exper- 
imenting for the Materiel Com- 
mand. The Quartermaster Corps 
has a Copper Man at the summit 
on which it is testing various types 
of clothes for their efficiency in 
keeping out the cold. The Copper 
Man is mounted on the railroad 
trestle whenever the conditions 
seem to warrant its exposure. 

Thus the work at the Mt. Wash- 
ington Observatory continues and 
valuable services are rendered to a 
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great number of institutions and 
individuals. One phase of research 
on The Mountain has not, up to 
the present, been exploited to its 
limit. The Observatory is a natural 
laboratory for heating and ventil- 
ating engineering where there may 
be encountered combinations of 
weather circumstances that are 
rarely met with elsewhere. Testing 
of equipment under conditions of 
combined high winds and driving 
rain, thick frost and snow covering, 


WALTON AT 
STEVENS 


Dr. H. N. Davis, president, Stevens 
Institute of Technology, Hoboken, 
N. J., has announced the appoint- 
ment of Charles W. Walton, Jr., as 
director of the Department of 
Buildings and Grounds of Stevens 
Institute, and of R. M. Jones as as- 
sistant director. 

Mr. Walton, who assumed his new 
duties on June 1, has been a mem- 
ber of the Central Engineering De- 
partment of the U. S. Rubber Co. 
since 1942. From 1934 to 1942, Mr. 
Walton was chief mechanical en- 
gineer for Rockefeller Center, Inc., 
New York, where he was in charge 
of the maintenance of heating, ven- 
tilating, plumbing, air conditioning 
and refrigeration in the various 
buildings. 

For five years previous to this, Mr. 
Walton was assistant to the chief 
engineer of the Technicolor Motion 
Picture Corp., Boston, Mass. 

Mr. Walton was graduated from 
Stevens Institute in 1920 with an 
M.E. degree. He has been active in 
the ASHVE, having joined in 1934, 
and in the American Society of 
Refrigerating Engineers. 

Mr. Jones has been associated 
with Stevens research projects 
since 1942. Here, he did sound re- 
search in connection with the Na- 
tional Defense Research Committee, 
then, when the war was over, he 
went on to Damage Control Re- 
search for the U.S. Navy, also at 
Stevens. Following his graduation 
from Stevens in 1938, with an ME. 
degree, he spent two years as a 
plant operator for the Nantucket, 
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and especially of high wind, low 
temperature and high insolation 
could be carried on, it would seem, 
with considerable success. 
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NEW LABORATORY MEASURES 
PRESSURE LOSS 


Prof. L. G. Miller, head, Depart- 
ment of Mechanical Engineering, 
Michigan State College, East Lans- 
ing, Mich., has announced that the 
Jackson & Church Co., Saginaw, 
Mich., is the first company to com- 
pletely rate its furnaces by labora- 
tory tests, and to make the results 
available to users. 

Acting as a consultant, Professor 
Miller instituted a long series of 
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tests to determine exact pressure 
drop through the unit, with and 
without filters. The exact informa. 
tion regarding the performance ca- | 
pabilities of each unit, as deter- 
mined from the tests, coupled wit! 
characteristic fan data, gives th: 
designer of heating or drying plants 
accurate data on pressures avail- 
able for the duct resistance. 
Professor Miller added that lab- 
oratory testing by Jackson & Church 
company engineers under his direc- 
tion is introducing new accurac 
into furnace construction and tha! 
he had been authorized by Jackso: 
& Church to extend an open invi- 
tation to engineers, architects, edu 
cators, installers, and anyone af- 
filiated with the warm air heating 
industry to visit and inspect this 
modern laboratory. 
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Theory of the Ground Pipe Heat 
Source for the Heat Pump 


By L. R. Ingersoll* and H. J. Plass**, Madison, Wis. 


SUMMARY—An analytical the- 
ory of the flow of heat from the 
earth to buried pipes is devel- 
oped from the Kelvin heat 
source theory. An equation is 
included for determining soil 


Or THE three common sources of 
heat for the heat pump—water, air, 
and the ground—the last is the most 
commonly available. Heat is usual- 
ly extracted from the ground by 
means of buried pipes, and con- 
siderations of efficiency require that 
these should not run too low in 
temperature. Accordingly it is high- 
ly desirable, as has been pointed 
out,! to have an analytical theory of 
the flow of heat from the ground 
into such pipes. One would like to 
be able to calculate the temperature 
of the pipe as dependent on its size, 
rate of heat absorption, thermal 
constants of the soil, and time since 
the start of operations. Most of the 
existing theory, such as that of Al- 
len,* is founded on the assumption 
of steady-state conditions of tem- 
perature, which do not apply here 
except in special circumstances. A 
somewhat similar problem is that of 
the cooling of concrete dams by em- 
bedded pipes, and for this the 
elaborate theory of Kingston is 
available, but its application to the 
heat pump problem might be a bit 
involved. 

The following elaboration of the 
Kelvin* heat source theory is offered 
as a relatively simple treatment of 
the problem. If heat is obtained 
from an infinitely long permanent 
line source of heat (i.e., constant 
rate of heat emission), or sink 
(negative source) in an infinite 
medium (i.e., soil) at an initial uni- 
"Professor of Physics, Department of 
Physics, The University of Wisconsin 
Phvey sistant in Physics, Department of 

sics, The University of Wisconsin. 
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, resented at the Semi-Annual Meeting of 
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temperature at any point follow- 
ing a given period of operation. 

Tables and curves facilitate 
solution of problems involving 
heat transfer from the earth to 
pipes in heat pump installations, 


form temperature T., then the sub- 
sequent temperature at any point 
in the medium is given® by the 
equation: 


; .@2@ 
4) co oF 








he 
7-7Z=-— AWB 
° 62mk 8 . 
x 
Q’ f 
= T(x (1) 
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where 
- 
x = 
2V at 


T = temperature in soil at any selected 
distance from the pipe, Fahren- 
heit degrees. 

initial temperature of soil, Fahren- 
heit degrees. 

Q’ = heat emission of pipe (negative for 
absorption), Btu per linear foot 
per hour. 

r = distance from center line of pipe 
(this applies to the surface of 
the pipe or to points several feet 
away), feet. 

k = thermal conductivity of the soil, 
Btu per (hour) (square foot) (F 
deg per foot) 

a = thermal diffusivity of the soil 
k/ pe. 

p = density, pounds per cubic foot. 

c = specific heat, Btu per (pound) (F 
deg). 

t= time since 
hours. 

8 = variable of integration 

e = Naperian base of logarithms. 

Values of the integral 7(X) (see 

Equation 1) for various values of 


r 


start of operations, 


x are listed in Table 1. 





2\ at 

Table 2 shows values of T — T, at 
various distances from a line source 
emitting heat at a rate of 1 Btu per 
(hr) (linear ft) after various periods 
of operation. Table 2 was computed 
by means of values of the integral 
listed in Table 1. 
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Equation 1 is exact only for a true 
line source, but it may be applied 
with negligible error, after a few 
hours of operation, to the small (2 
in. diameter or less) pipes in actual 
use in most heat pump installations 
For larger pipes (e.g., 4 in. to 8 in.) 
and for periods less than a few days 
an error is involved, which, how- 
ever, can be calculated. It is as- 
sumed that the pipe is long enough 
so that all heat flow is perpendicu- 
lar to its length, i.e., radial 

The use of Equation 1 and Tables 
1 and 2 will be illustrated by solving 
a number of examples: 

Example 1. A long pipe, 1 in 
OD, buried vertically in moist high- 
conductivity soil (k 1.2,c 0.45, 
p 102, x 0.0261, all foot, pound, 
hour units) at an initial tempera- 
ture T, 50 F, absorbs heat at a 
rate of 20 Btu per (hr) (linear ft). 
What would the temperature be at 
the surface of the pipe in contact 
with the soil (neglecting the tem- 
perature drop through the wall of 
the pipe) after one month or 731 hr 
of operation? 

Solution. Substitute r = 0.0417, « 

0.0261, and ft 731 to find the 
r 
value of ——— 
2Vat 
value for X in Table 1 the value of 
the integral 7(X) is found as 5.06 
Then, from Equation 1, T T 

2.66 < 5.06 13.4 deg, so T 
36.6 F. The same result is obtain- 
able at once from Table 2. The 
curves of Fig. 1 have been calculated 
in this way and the value of 36.6 F 
may be read off at once from the 
upper curve. If the temperature is 
wanted a foot away from the center 
of the pipe it is readily obtained 
either from Equation 1 or from 
Table 2 with the result T T 

5 F, or T 45 F. 

Example 2. Calculate the ex- 
pected temperature in a 4 in. OD 
pipe under the same conditions as 


0.0048. Using this 
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per (ft) (hr). 


Fig. 1. Temperature at surface of isolated pipes of different 
diameters in different soils." 


*Both sizes absorb the same amount of heat per (hr) (unit of 
surface area of pipe); for 1-in. pipe, 20 Btu per (ft) (hr), for 4-in. 
pipe, 80 Btu per (ft) (hr). For thermal constants of the two soils see 


Table 2. 


in Example 1, except that the rate 
of heat absorption is 80 Btu per 
(hour) (foot of pipe), (i.e., at the 
same rate of absorption per unit 
area of pipe surface). See Fig. 1 for 
curve. 

Solution. From Table 2 for r = 2 
in. and t 731 hr, soil type A, 
T —T. = —80 X 0.49 = —39.2 F, or 
T = 10.8 F. From Fig. 1 a tempera- 
ture of 10.8 F may be read directly. 

It is important to note that the 
small pipe remains higher in tem- 
perature than the large one for the 
same rate of heat absorption per 
unit area, i.e. the small pipe is more 
efficient. This is entirely reasonable 
Since the (small) longer pipe has 
more earth from which to draw its 
heat. Ice formation with the ac- 
companying release of latent heat 
may slow up the cooling process 
below the freezing temperature; it 
is also possible to handle this case 
analytically, but no attempt to do 
so will be made here. Such calcula- 
tions as have been made indicate 
that the effect of the ice will not 
be so large as might be expected. 

Example 3. Two 1 in. OD pipes 
are buried in the same trench 30 in. 
apart, each operating under the 
same conditions as the pipe in 
Example 1. What temperatures 
might be expected at the surface 
(i.e. inside) of either pipe after two 
months of operation? 

Solution. Here each pipe draws 
heat, to some extent, away from the 
soil surrounding the other. The 
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temperature of either pipe is that 
caused by a 20 Btu per (hour) 
(foot) sink 0.5 in. away and an 
equal sink approximately 30 in. 
away. This will give T — T. —20 


Table 1—Values of the integral* 1(X) for various values of X 


(0.72 + 0.18) —18.0 deg., so T 
32.0 F. 
x 1(X) xX 
0.0001 8.9217 0.16 
0002 8.2286 17 
.0003 7.8231 18 
.0004 7.5354 19 
0005 7.3123 .20 
.0006 7.1300 21 
0007 6.9758 22 
.0008 6.8423 .23 
0009 6.7245 24 
0010 6.6191 25 
0.001 6.6191 26 
002 5.9260 27 
.003 5.5205 .28 
004 5.2329 29 
005 5.0097 30 
006 4.8274 31 
007 4.6733 32 
.008 4.5397 33 
.009 4.4220 34 
010 4.3166 35 
0.01 4.3166 36 
02 3.6236 37 
03 3.2184 38 
04 2.9311 39 
05 2.7084 40 
06 2.5266 42 
07 2.3731 44 
08 2.2403 46 
09 2.1234 48 
10 2.0190 50 
ll 1.9247 52 
12 1.8388 54 
13 1.7600 56 
14 1.6873 58 
AS 1.6197 60 


For X < 0.2, 1(X) = 2.303 logio 1/X + X2/2 


*See Equation 1. 
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If only one pipe has been prt 
T would be 35.6 F. 


* Pipes 30-in. apart in different kinds of soil 










Fig. 2. Comparison of isolated pipes and hairpin loop 
Heat absorbed 





The hairpin loop curves of Fig. 2 


have been calculated in this 
using Table 2, and the value of 
F may be read off at once 


W 


single-pipe value of 35.6 F ma) 
taken from either Fig. 1 or Fix 


Example 4. A 1 in. OD pip: 
buried 30 in. below a soil surf: 


T} 
A iit 


iC¢ 


kept at 50 F, other conditions being 
the same as in Example 1. What is 


1(X) 


1.5567 
1.4977 
1.4423 
1.3900 
1.3406 


1.2938 
1.2494 
1.2072 
1.1669 
1.1285 


1.0917 
1.0565 
1.0228 
0.9904 

9594 


9295 
-9007 
8731 
8464 
8206 


.7958 
7718 
7487 
.7263 
7046 


6634 
6247 
5884 
5543 
5221 


4919 
4634 
4365 
4112 
3872 
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Fig. 3. Temperature at surface of a 
l-in. horizontal pipe 6 ft below sur- 
face." 


* The pipe draws heat indicated by the step 
curve Q’. Annual variation is included. 


ithe pipe temperature after six 
Smonths of operation? 

)’ Solution. Here it is necessary® to 
Jassume a negative image of the 
‘pipe, ie., a source at the same dis- 
_¢ above the surface as the sink 


s below. This gives T — T, = —20 
x (0.79 — 0.15) = —12.8 deg, or T 
= 37.2 F. 


Example 5. An isolated 1 in. OD 
ground pipe operates at an average 
bsorption of 15 Btu per (hour) 
(foot) during the month of Novem- 
er and 30 for December. What 
ttemperature might be expected in 
he pipe on January 1? Other con- 
itions are as in Example 1. 
' Solution. In this case the inte- 
i must be split into two parts, 
0 


rresponding to each period of 
5 
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Fig. 4. Temperature at surface of 4-in. pipe in two different 
soils after long-time operation of heat pump." 


* Heat extraction 20 Btu per (ft) (hr) 


time, taking ¢ in each case as the 
time since the particular interval 
under consideration began or ended. 
The solution would then be T — T. 
= —15 X (0.72 — 0.67) + (—30) 
0.67 —20.8 deg, or T 29.2 F. 
Example 6. A 1 in. OD pipe is 
buried in soil 6 ft. below a surface 
which has a sine variation in tem- 
perature, ranging from 25 F on 
February 1 to 75 F on August 1. The 
average absorption rates for the 
months October through March are 
7.1, 15.1, 23.5, 25.9, 23.0, and 18.47 
Btu per (hour) (foot of pipe), re- 
spectively. Calculate pipe tempera- 
tures on October 1, November 1, etc., 
for soils A and B (see Fig. 3). 
Solution. In solving this problem 
proceed first as in Examples 4 and 5 


and calculate pipe temperatures ac- 
cordingly. The effect of the periodic 
temperature variation of the ground 
is then calculated from the equa- 
tion;§ 


- 
7—-1,=7, exp (-4/—% )*sin 


err / 7 
(> —x\/—— ).@ 
P aP / 
where 
Ti amplitude of temperature varia- 


tion of ground surface, in this 
case 25 deg. 
Pp hours in one year, 8766 
x = distance from ground surface to 
center of pipe, feet 
Example 7. A 4 in. OD isolated 
pipe absorbs 20 Btu per (hour) 


‘Table 2—Values of T — T." at various distances from a line source emitting at the rate of one Btu per hour per linear 


ne ees 





f 
Distance” = 
One week 
168 hr 
i — 
5 In Ft Soil Ae | Soil Bé 
= he a - 
0.25 0.0208 0.66 1.86 
0.50 0.0417 0.57 1.61 
100 0.083 0.48 1.31 
2.00 0.167 0.39 1.04 
3.00 0.25 0.34 0.87 
4.00 0.33 0.30 0.76 
6.00 0.50 0.25 0.60 
= 8.00 0.67 0.21 0.49 
2.0 1.00 0.16 0.34 
8.0 1.50 0.11 0.21 
0 2.50 0.05 0.07 
0.0 5.00 —_ — 


* For a heat sink T—T» is negative 


Distance measured from center line of pipe 
* Wet clay of high conductivity (k = 1.2, ¢ 


foot, after various times. 


T — T. (Fahrenheit degrees) 


Two weeks One month 


336 hr 731 hr 

Soil A | Soil B Soil A Soil B 
0.71 2.00 0.76 2.16 
0.62 1.72 0.67 1.88 
0.54 1.45 0.58 1.62 
0.44 1.17 0.49 1.33 
0.38 1.01 0.44 1.17 
0.34 0.90 0.40 1.05 
0.29 0.74 0.34 0.89 
0.25 0.63 0.30 0.78 
020 0.47 0.25 0.62 
0.15 0.32 0.20 0.46 
0.09 0.16 0.13 0.28 
0.02 0.02 0.06 0.08 


0.45, 9 = 102, a = 0.0261) 


* Moist soil of medium low conductivity (k = 0.4,c = 03, 9 = 100,g = 0.0133) 
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Two months Six months 


1461 hr 4383 hr 
Soil A | Soil B Soil A Soil B 
0.81 2.30 0.88 2.53 
0.72 202 0.79 2.24 
0.62 1.74 0.70 1.96 
0.54 1.47 0.61 1.69 
0.48 1.31 0.56 1.54 
0.44 1.19 0.52 141 
0.39 1.03 0.46 1.25 
0.35 0.92 0.42 1.13 
0.30 0.75 0.37 097 
0.24 0.60 0.31 0.81 
0.18 0.40 0.25 0.61 
0.09 0.17 0.15 0.35 
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(foot) continuously for a century. 
Find pipe temperatures at the end 
of 1, 5, 10, 50, 100 years, if initial 
temperature is 50 F. 

Solution. The solution of this 
problem as given in Fig. 4 is not 
without interest because in certain 
cases of deep (dry) wells the sum- 
mer return of heat may be much 
less than the winter absorption. 
The value of 20 Btu per (hour) 
(foot) is, of course, very small for a 
4 in. pipe, but this is the average for 
the year. It will be noted from the 
curves of Fig. 4 that the rate of 
temperature fall after about 10 
years becomes very slow. 

The theory outlined in this paper 
has been applied to several sets of 
data not yet released for publication 
with reasonably satisfactory re- 
sults. The discrepancies have, in 
general, been explainable on the 
basis of lack of sufficient knowledge 
of all the factors concerned, par- 
ticularly the thermal constants of 
the soil. The authors expect in the 
future to discuss other types of 
ground absorbers with plane or 
spherical shapes, but theory points 
to the long’small deeply buried pipe 
as the most feasible solution of the 
ground source problem under aver- 
age conditions. 


FRENCH AWARD MEDALS TO RABER AND HUTCHINSON 


Prof. B. F. Raber and Prof. F. W. 
Hutchinson, University of Califor- 
nia, Berkeley, Calif., have been ac- 
corded the distinguished honor of 
being awarded bronze medals by the 
Union des Chambres Syndicales du 
Chauffage de France for their joint 





B. F. Raber 
Berkeley, Calif. 
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On the basis of theory the follow- 
ing general statements may be 
made: 


1. The temperature drop in a pipe is, 
in general, proportional to the rate of 
heat absorption. This would not be true 
in Example 6 because of the effect of 
the ground surface variation. However 
the part due to the pipe alone would 
follow this rule. 

2. For a given surface a long small 
pipe is much more effective than a 
shorter large one. 

3. The soil diffusivity enters as a fac- 
tor as well as the conductivity, although 
the latter, on the whole, is the more 
important. 

4. A loop with two pipes well sepa- 
rated in the same trench, while not as 
efficient per foot of pipe as two isolated 
pipes, is permissible unless very long 
periods of operation are concerned. For 
short-period high-capacity operation 
(i.e., in a cold spell) it would be almost 
as efficient as two isolated pipes. 

5. It is doubtful if projections on the 
surface of a pipe give as much return 
for the money spent as the same amount 
expended on more pipe. 

6. For a given length of pipe a coil is 
much less efficient than the same length 
stretched out more or less straight. 

7. Deep vertical wells, even if dry. 
have certain obvious advantages, but if 
operated for years with more heat ex- 
tracted in winter than is returned in 
summer it is advisable to calculate the 
possible effect of a progressive local 
cooling of the ground near the pipe. 
A study of Fig. 4, however, would indi- 
cate that this is not likely to be a 
serious matter. 


In conclusion it may be remarked 
that the problem of the heat dis- 





paper, Rational Analysis of Panel 
Heating and Cooling Systems, pre- 
sented in their behalf at the 7th 
Heating and Ventilating Congress 
held in Paris in September 1947. 
The paper correlated and summa- 
rized the results derived from the 
data of a research program on panel 


Photo by A. E. Bent, 1941 


Front and back of Professor Raber’s medal 
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sipation from the buried 
power cable has some items 
mon with the problems tre 
this paper. 
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HARTER TO N. C. STATE 
OLLEGE STUDENT BRANCH 


rne North Carolina State College 
tpdent Branch of the AMERICAN 
ety OF HEATING AND VENTILATING 


OL 
WCINEERS Was organized at a ban- 
huet meeting May 7 at the Carolina 


siotel, Raleigh, N. C. 

M. F. Blankin, Philadelphia, Pa., 
ast president of the Society and a 
yember of its Advisory Board, out- 
ined the aims and activities of the 
iprganization. 

He reported that the Society, 
which has been functioning since 
894. now has over 6,000 members, 
nd he emphasized the significance 
of the Society’s research work, 
Swhich is done largely at the or- 


franization’s own Laboratory in 
Cleveland. 
Heating and ventilating engi- 


yeers, he explained, are concerned 

rimarily with problems concerning 
Sfuel conservation, abate- 
Bnent, air pollution, and other fac- 
Bors affecting the public’s health 
Sand general welfare. 
; The charter of the Student 

ranch was presented by H. E 
Ohio, a member 


smoke 





Sproull, Cincinnati, 
Sof Council. 





i = Misty 


H. Walker Powell, Jr., Prof. L. L. 


ity. yp, r Sparse, 


(left to right) R. M. Warren, E. S. re 5. 
Vaughn, J. B. 





H. E. Sproull, member of Council from 
Cincinnati, Ohio, presented the Charter 


to H. Walker Powell, Jr.. 
Fla., the Student Branch 


Orlando, 
President 


Other talks were made by Prof 
R. B. Rice, head of the State Col 
lege Department of Diesel and In- 
ternal Combustion Engines; E. S 
deWitt, Charlotte, president of the 
North Carolina Chapter of the So- 
ciety, and A. V. Hutchinson, New 
York, the Society’s secretary 

The State College Student Branch 
is one of three 
kind in the nation. Similar 
izations have been established at 
Texas A. & M. College, College Sta- 


organizations o! its 


organ- 
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Lodor, A. V. 


Heating, Piping & Air Conditioning, July 1948 





> > ee 


GE) JOURNAL SECTION 


bs 





tion, Tex., and at Purdue Unive! 
sity, W. Lafayette, Ind 

H. W. Powell, Jr., Orlando, Fla 
was installed as the State College 
Student Branch’s first president 
during the meeting. Other officers 


Wilmington 
Clinton E 


Lodor, 
vice president 
Tarboro, N. C., secretary 
John G. Marshall, Glen Rock, N. J 
treasurer; and E. B. Morrison, Cha! 
lotte, N. C., reporter 

J. B. Alexander 


dent at the College, was toastm: 


are James C 
N. C 
Jones, 


“1 


Charlotte, a stu 
iste! 


at the meeting 


W. W. LIGE, MANAGER OF 
NATIONAL ACCOUNTS 

R. E. Bell, vice president, Bell and 
Gossett Co., Morton Grove, I] 
appointment of W 


has 
announced the 
W. Lige 
counts for the company 
with Bell a 


> as manager of national ac- 
Becoming 


associated nd Gossett in 


1940, Mr. Lige was in charge of the 
Cleveland office for a number of 
years. He joined the ASHVE in 1940 
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Hutchinson, W. M. Wallace, Il, M. F. Blankin, J. G. Marshall. 
Alexander, Prof. R. B. Rice, H. E. Sproull and E. 


B. Morrison 
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ATLANTA—May 7, 1948. A feature 
introduced for the first time at this 
meeting was the new system of at- 
tendance and indentification cards. 
Its operation was explained by G. B. 
Hightower, chairman of the attend- 


ance committee. The _ treasurer 
made a very favorable report,and W. 
M. Garrard, chairman of the social 
and house committee laid before the 
members preliminary plans for the 
proposed June social meeting. A 
banquet, with entertainment, was 
announced for June 11. Pres. L. L. 
Barnes’ announced the death of 
Edward W. Klein, who had only 
recently been made a Life Member 
of both the Society and the Atlanta 
Chapter. President Barnes intro- 
duced the speaker of the evening, 
Maurice Wilson, Carrier Corp. His 
excellent talk on multi-room air 
conditioning systems was followed 
by a lively discussion. Attendance 
69. Attendance ratio 0.59. 


CONNECTICUT—April 21, 1948. An- 
nouncements of special interest to 
all the members were made by Cur- 
tiss L’Hommedieu, chairman of the 
meetings committee, concerning a 
meeting to be held on May 25, at 
New Haven, with T. A. Walters, 
Detroit, Mich., as the speaker, and 
the annual outing and golf meet- 
ing scheduled for June 25 at the 
Avon Country Club. W. K. Simpson, 


*Note: The attendance ratios shown rep- 


resent the membership attendance divided 
by the chapter membership. These ratios 
will be useful as a partial indication of in- 
terest shown by local chapter members in 
various types of subjects programmed by the 
various chapters and may be useful in 
deciding on subjects for chapter meetings 





Members of Central Ohio Chapter of ASHVE at Chrysler Airtemp plant, Dayton, Ohio, prior to inspection tour at May meeting 
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Summary of Locc! 


Chapter Meetings 


a member of the legislative com- 
mittee, commented on the failure 
of engineers to secure passage of a 
bill to reduce the renewal fee for 
state registration. The delegates 
committee made the following sug- 
gestions: (1) that a committee of 
public relations be appointed to 
help secure speakers for chapter 
meetings and to assist in im- 
proving attendance; (2) that let- 
ters be sent to chapter members 
concerning the choice of subjects 
for discussion at meetings; and (3) 
that the time of election of chapter 
officers be changed to coincide with 
that of the Society’s elections. Dr 
C.-E. A. Winslow, past president of 
the Society, presented each of the 
chapter past presidents, and was 
presented with a Life Membership 
certificate in the Society. Pres. S. 
R. Osborne, retiring, turned the 
meeting over to the new president, 
E. C. Marsden, who, with the fol- 
lowing other officers, was elected 
at this meeting: Vice President— 
Winfield Roeder; Secretary—tT. L. 
Arnold; Treasurer—D. M. Hummel: 
and Board of Governors—J. R. 
Smak, Albert J. Lawless, and S. R. 
Osborne. Attendance 61. Attend- 
ance ratio 0.29. 


CENTRAL OHIO—May 10, 1948. An 
interesting and enjoyable inspec- 
tion trip through the New Chrysler 
Airtemp Plant, Dayton, Ohio, was 
arranged by the chapter program 
committee. After dinner at the 
Dayton Engineers’ Club, the group 
assembled at the Chrysler Building, 
which is comvletely air conditioned 
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and is of windowless constr 
Following a brief discussion 
heating and cooling system 
members and guests were e 
through the offices, the 
facturing plant, and the labo 
The Chapter officers for the 194: 
49 season were announced ; 
lows: President—W. M. My} 
Vice President—E. A. Norma 
Secretary—H. G. Hays; Tre 
—R. S Curl; Board of Gover 
M. R. Hamlin and A. W. Wi 


Attendance 87. Attendanc« 
0.46 
+ 
De_Ta—May 11, 1948. The C! 


was fortunate in having as 
speaker of the evening a very 
esting person with an unusu: 
fascinating topic. Warren 
gave a vivid and informativ: 
count of the experiences of a 
borne engineer 

The following new officers 
elected: President—L. V.Busenlene: 
Vice President R. B. Guest 
Secretary—Ralph Elizardi; Tre 
er—J.S. Adair; Board of Gover) 
—Fritz Gutknecht, Ted Offner 
J.S. Burke, ez officio. Past preside: 
Burke was presented with a pen a 
pencil set by the chapter, in appr 
ciation of his loyal and efficie: 
service. C. B. Gamble presented | 
the meeting the Fire Code requir 
ments pertaining to air conditioni 
as outlined by the State Fire Ma: 
shal. A discussion brought out t 
fact that, while this code is not | 
law, it is not unlikely that 
action toward that end will be tak: 
at the next meeting of the Sta’ 
Lezislature. Attendance 32. 
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pevra—April 9, 1948. The Re- 
search Activities of the Society was 
the topie discussed by Cyril Tasker, 
director of research of ASHVE, 
Cleveland, Ohio. After Mr. Tasker’s 
very interesting talk, the problem of 
air conditioning southern schools 
was mentioned by G. E. May, and 
Mr. Tasker stated that he would 
report this back to the Society's 
Council. He also stated that he felt 
that they would request a hundred 
percent cooperation. Pres. J. S. 
Burke made a request for a motion 
that each April meeting be dedicat- 
ed to all past presidents; he then 
presented all Chapter past presi- 
dents with a certificate of merit. 
Attendance 33. 


GoLtpeEN GATE—May 6, 1948. Im- 
portant business was transacted at 
this meeting, including election of 
the following new officers: President 
—H. V. Hickman; Vice President 
—K. F. Baldwin, Jr.; Secretary—R. 
Cc. Cushing; Treasurer — P. R. 
Babcock; Board of Governors—John 
Everetts, Jr.. H. R. Scandrett, and 
T. J. Janes. A report of the mem- 
bership committee showed a net 
gain of 24 for the year. Among 
several amendments passed and 
adopted was the following: The an- 
nual meeting of this chapter shall 
be held in San Francisco and shall 
be the regular January meeting. A 
feature of the evening that was 
both pleasant and informative was 
the talk by E. W. Simons, a chapter 
member, on Operating Conditions 
of Cooling Towers and Evaporative 
Condensers. He showed the gift of 
being able to make a technical sub- 
ject readily comprehensible and ex- 
tremely interesting. Attendance 63. 


ILLINOIS—May 10, 1948. The Chap- 
ter had the honor of having as 
guest speaker, Prof. G. L. Tuve, 
president of ASHVE and head of the 
mechanical engineering department 
at Case Institute of Technology, 
Cleveland, Ohio. Before delivering 
his formal address, Professor Tuve 
discussed the coming Annual Meet- 
ing of the Society at Chicago in 
January 1949, and stated that, ac- 
cording to all indications, it should 
be the largest meeting of ASHVE 
in its history. He then gave a most 
interesting talk on the subject, Pro- 





fessional Air Control—1960. The 
speaker emphasized the aim of the 
modern engineer to eliminate main- 
tenance and service worries; the 
need for a greater understanding of 
the field of control; the Society's 
direction of research and the desire 
for broader chapter interest; re- 
sults of research in air distribution 
through various designs and types 
of grilles; and the place of the mod- 
ern engineer in relation to his his- 
torical background. 

The following new officers were 
elected: President—C. M. Burnam, 
Jr.; Vice President—J. S. Kearney; 
Treasurer—P. J. Marschall; Secre- 
tary—G. W. Bornquist; Board of 
Governors—M. J. Bamond, M. W. 
Bishop, and H. G. Chapin. 


INDIANA—April 23, 1948. A feature 
of the meeting was the presentation, 
by Council Member C. F. Boester, 
of the Purdue Student Branch char- 
ter to Prof. W. T. Miller, who ex- 
pressed his appreciation. Pres. I. W. 
Cotton announced that all active 
officers and the board of governors 
will attend the first Student Branch 
meeting at Purdue, and also that 
members of the chapter included in 
the district of the Indiana Chapter 
would be invited to the first meeting 
of the board of governors next fall. 
Excellent talks were given by D. F. 
Alexander and C. F. Henney, of 
General Motors Corp., on mobile 
air conditioning, especially on buses 
and railroad cars, and with particu- 
lar reference to the General Motors 
Train of Tomorrow. B. J. Van Doren, 
of the Frigidaire Division of General 
Motors, closed the meeting with his 
informative talk, Experience Gained 
in Showing the Train of Tomorrow 
Across the Country. Attendance 77. 


Iowa—May 11, 1948. The high- 
light of the meeting was a discus- 
sion of the Mollier psychrometric 
chart by J. F. Sandfort, assistant 
professor of mechanical engineering 
at Iowa State College, Ames, Ia. 
He touched upon the original chart 
as introduced by Dr. W. H. Carrier, 
compared it with various log charts 
such as Bulkeley’s, explained how 
certain manufacturers’ charts were 
developed, and finally made clear 
why and how the Mollier chart is 
capable of accomplishments beyond 
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the possibilities of other charts. The 
business of the meeting included a 
financial report for the year; a vote 
that the secretary be instructed to 
send greetings to the newly char- 


tered chapter in Louisiana; and 
election of the following officers: 
President—D. C. Murphy; Vice Pres- 
ident—D. E. Wells; Secretary-Treas- 
urer—R. S. Stover; and Board of 
Governors—J. F. Sandfort, C. P 
North, and C. A. Wheeler. Attend- 
ance 25. 


Kansas City—May 4, 1948. The 
featured speaker of the meeting was 
A. G. Dixon, Modine Manufacturing 
Co., Racine, Wis., who spoke on 
Convector Radiation — Comparison 
with Other Methods, Including 
Panel Heating. Mr. Dixon predicted 
increased use of steam and hot wa- 
ter heating and greater use of coal; 
compared the modern convector and 
cast-iron radiation; discussed the 
formation of the convector code 
committee and completion of the 
code in 1947; and stated his convic- 
tion that the future trend in the 
better installations would be toward 
the split system. Business included 
election of the following new offi- 
cers: President—H. E. Gould; Vice 
President ——Henry Nottberg, Jr.; 
Secretary—K. M. Stevens; Treasur- 
er—W. E. Howarth; Board of Gov- 
ernors—Paul Leffel, E. K. Campbell, 
and C. A. Weiss. Announcement was 
made of H. E. Degler’s talk to be 
given before the ASRE on May 13, 
and members were invited; and the 
Semi-Annual Meeting of ASHVE, 
June 20-23, at Bretton Woods, N. H.., 
was also announced. D. M. Allen, a 
member of the Society’s Council, 
presented to Henry Nottberg, Sr., a 
Life Membership Certificate, which, 
in his absence, was accepted by his 
son, Henry Nottberg, Jr. The chap- 
ter now has three life members. 
Henry Nottberg, Jr. presented a past 
president's certificate to the retiring 
president, P. C. Leffel. Attendance 
58. 


Kansas Crty—aApril 5, 1948. Mech- 
anical Design Work was the title of 
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a talk given by S. R. Lewis, con- 
sulting engineer, Chicago, Ill., and 
past president of ASHVE. Intro- 
duced by N. W. Downes, Mr. Lewis 
talked of his many experiences in 
mechanical design work. He covered 
steam distribution systems, air raid 
shelters, hospitals, radiant heating, 
air conditioning and many other 
subjects, and mentioned the use of 
ethylene glycol in hot water heating 
systems to prevent freeze ups when 
plants are shut down. A very lively 
question and answer period followed 
Mr. Lewis’ talk, indicating the great 
interest of the members. D. M. 
Allen, chairman of the chapter's 
nominating committee, presented 
the slate of officers for the 1948-49 
season. Attendance 81. 


MANITOBA—May 20, 1948. As guest 
speaker, J. H. Fox, sales manager of 
the Minneapolis-Honeywell Regula- 
tor Co., Ltd., Toronto, Canada, con- 
tributed the outstanding feature of 
the evening in his address dealing 
with some of the great advances in 
the telephone, radio, automobile, 
and aircraft industries during the 
last quarter-century. He called spe- 
cial attention to the development of 
automatic features, for the con- 
sumer’s convenience, in manufac- 
tured articles, and predicted an 
increasing trend along these lines. 
Mr. Fox stated that, according to 
the present outlook, Canada is justi- 
fied in expecting a considerable 
period of prosperity. 

The business of the meeting 
included election of the following 
new officers: President — J. R. 
Stephenson: Vice President—A. W. 
Moss; Secretary-Treasurer — D. F. 
Michie; Board of Governors—D. S. 
Swain, P. L. Charles, J. F. Bertram, 
E. H. Price, and J. A. Bell, with J. R. 
Stephenson, A. W. Moss and D. F. 
Michie, ex officio. 


MASSACHUSETTS — April 20, 1948. 
Subject: Radiant Baseboard Heat- 
ing. Speaker: Prof. W. S. Harris, 
research associate professor, Uni- 
versity of Illinois, Urbana, Ill. Pro- 
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fessor Harris’ instructive talk was 
accompanied by numerous slides 
and brought forth a lively discus- 
sion. Attendance 70. Attendance 
ratio 0.85. 


MEMPHIS — April 12, 1948. The 
chapter was honored in having as 
the speaker of the evening Cyril 
Tasker, ASHVE director of research, 
Cleveland, Ohio, who gave an en- 
lightening and thought-provoking 
talk entitled, The Challenge of the 
Research Laboratory. The interest 
of the talk itself was enhanced by 
slides that did much to make this 
vital subject interesting. Business 
of the meeting included the election 
of the following officers: President 
—E. E. Scott; Vice President—wW. E. 
Thorpe; Secretary—A. T. Bevil; 
Treasurer—J. D. Flinn. Attendance 
31. Attendance ratio 0.68. 


MEMPHIS—March 15, 1948. Panel 
Heating and its Controls was the 
subject discussed by Ferdinand 
Jehle, chief engineer, Hoffman Spe- 
cialty Co., Indianapolis, Ind. Mr. 
Jehle presented his subject in an 
interesting manner, using slides. In 
the opinion of the Chapter officers, 
Mr. Jehle’s talk was judged one of 
the best of the year. The report of 
the nominating committee was giv- 
en and it was announced that the 
election of officers will take place 
at the April meeting. Attendance 
41. Attendance ratio 0.91. 


MICHIGAN—May 11, 1948. The 
meeting was featured by a presen- 
tation of Life Membership Certifi- 
cates to chapter members E. M. 
Harrigan, Detroit, and Thomas 
Chester, Birmingham. The member- 
ship committee reported a net gain 
of 21 for the year. L. L. McConachie, 
past president, accepted the bronze 
President's Plaque and the Presi- 
dent’s Memory Book on behalf of 
A. E. Knibb, retiring president, who 
was absent on account of illness. 

The following new officers were 
elected: President—E. F. Hyde; Vice 
President—L. A. Burch; Treasurer— 
C. F. Donohoe; Secretary—J. H. 
Spurgeon; Board of Governors—G. 
W. Akers, R. H. Oberschulte, and J. 


Heating, Piping & Air Conditioning, July 1% 















































H. Spitzley. A golf meet was . p», 
of the occasion, and a risii + yy, 
of thanks was given all tho © eq. 
cerned with its planning. A! er }, 
business meeting, various pri» 
were awarded. Attendance 6 


NEBRASKA—May 11, 1948. A rs 
of the meeting was a very in eres. 
ing and informative talk by Lary 
Shoemaker, sales promotion ; 
ager, Northern Natural Gas “o. 4: 
gave considerable time to an exp). 
nation of what the pipe-line coy. 
panies are doing throughout 
country toward alleviating the » 
shortage. Since most of the aud. 
ence had some kind of connect; 
with the gas industry, his talk wa 
enthusiastically received. It was & 
cided that the June meeting wou 
be held at the Country Club, Lat: 
Manawa, Ia., and that election 
officers will be conducted on th: 
occasion. A spirited discussion tou 
place on the question whether th: 
chapter delegate should serve {i 
one year only or for two or thre 
years. It was decided to select ; 
new representative each year. Ar 
tendance 54. 


New YorK—May 17, 1948. Chai 
Store Air Conditioning was the top. 
of a talk by B. A. Jacobi, chief eng-§ 
neer, Lerner Shops, New York, N.!— 
Mr. Jacobi discussed the essent — 
features of design, installation, op- 
eration and maintenance of air con 
ditioning systems for retail stor 
and shops. He showed how the mer- 
chandising methods and the arch- 
tectural and decorative require 
ments of stores affect the desi 
and operation of the systems. 
stated that air conditioning we 
used in all of the 200 stores ope: § 
ated by the Lerner Shops, and ha 
been found to effect not only an i 
crease in business, but also a cor 


siderable saving in spoilage of good gn 
The talk was followed by a questi! mi 
and answer period which gave th f° 
audience an opportunity to obta! ~ 
a great deal of additional inform: “ 
tion based on Mr. Jacobi’s expe! ol 
ence. Pres. M. C. Giannini 4! fe 
nounced that the Board of Govern: ee 
ors of the New York Chapter hat th 
voted an additional gift of $320.0) Hi 
(representing the equivalent of $1.0 BW ti. 

He 
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‘Par or member) from the chapter 

vol ury toward liquidation of the 
rigage on the Research Labora- 

President Giannini expressed 
appreciation to W. E. Heibel for 
is efforts as general chairman of 
he Committee on Arrangements for 
he 54th Annual Meeting in New 
ork, and to Clifford Strock, chair- 
man of the chapter’s program com- 








‘SBS nittee, who had provided such in- 
Lar eresting speakers during the year. 
_—_ Attendance 125. Attendance ratio 
* EE 25. 
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New YorK—April 19, 1948. Radi- 
ant Baseboard Panel Heating was 
the subject of discussion by Prof. 
W. S. Harris, University of Illinois. 
Professor Harris discussed results of 
the tests of radiant baseboard pan- 
els as conducted in two research 
residences at the University of Illi- 
nois. Comparisons were made with 
the column radiation showing air 
temperatures at various locations 
and indicating the value of radiant 
baseboard heating in maintaining 
low temperature differentials be- 
tween floor and ceiling. A lively 
discussion was held after which 
Professor Harris was given a rising 
vote of thanks. C. H. Flink, secre- 
tary, presented his annual report 
indicating that the present chapter 
membership of 318 was an all-time 
high for the chapter. O. F. Quist, 
Jr., chairman of the board of tellers, 
presented the report of his commit- 
tee and announced the election of 
the following officers: President—A. 
A. Bearman; Vice President—HhH. S. 
Johnson; Secretary, C. H. Flink; 
Treasurer—W. M. Heebner; Board 
of Governors—M. C. Giannini, P. B. 
Gordon, E. G. Graber, C. F. Kayan, 
J. E. Schechter. Attendance 130. 
Attendance ratio 0.23. 
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OKLAHOMA—May 10, 1948. The 
Chapter was fortunate in having as 
guest speaker H. C. Pierce, assistant 
manager, Air Conditioning Division, 
Servel, Inc., Evansville, Ind. He is 
also chairman of the Engineering 
Committee of the Air Conditioning 
and Refrigerating Machinery Asso- 
ciation. Mr. Pierce gave an inter- 
esting and informative talk on the 
principle of absorption cooling. In 
the discussion that followed, S. T. 
Husky, manager of the Air Condi- 
toning Department of Servel’s local 


distributor, played an important 
and helpful part. The business of 
the meeting included details of the 
forthcoming Semi-Annual Meeting 
of the Society at Bretton Woods, 
N H., June 20-23, 1948. 


The following new officers were 
elected: President—J. H. Spaan: 
Vice President—J. H. Carnahan: 
Secretary-Treasurer — J. R. Patten: 
Board of Governors W. W. 
Frankfurt, G. T. Donceel, and E. F. 
Dawson. 


ONTARIO—May 3, 1948. An out- 
standing feature of the occasion was 
a talk by Gordon Volkenant, asso- 
ciate director of research, Minne- 
apolis-Honeywell Regulator Co., on 
the subject, Gadgets, Gimmicks, and 
Electronics. Mr. Volkenant’s address 
was one of the best and one of the 
most popular ever delivered before 
the chapter. Business of the meet- 
ing included committee reports, in- 
cluding membership and attend- 
ance. There were 22 applications 
for membership during the past 
year, and an average attendance of 
93 members. 


The following new officers were 
elected by acclamation: President 
E. G. Spall; Vice President—A. J. 
Strain; Secretary-Treasurer—H R. 
Roth; Board of Governors—J. H. 
Fox, William Philip, H. A. Baxter, 
and D. A. Stott, ex officio. It was 
announced that the chapter's Uni- 
versity of Toronto award was given 
this year to J. H. Howard, who won 
over four other contestants submit- 
ting theses. Other features were 
the presentation of a past presi- 
dent's certificate to retiring presi- 
dent Stott, and the awarding of a 
Life Membership Certificate in 


Lev 











ASHVE to A. S. Leitch. Attendance 
81. Attendance ratio 0.48. 


Ontario—April 5, 1948. Joint 
meeting with Western New York 
Chapter at General Brock Hotel, 
Niagara Falls, Ont. Subject: The 
World Today. Speaker: Rob Roy 
McLeod, vice president and director 
of the Niagara Hudson River Co. 
Mr. McLeod gave a most timely and 
interesting summation of the cur- 
rent world situations, drawing at- 
tention to similar situations in the 
past. An afternoon technical session 
was held with Joe Davis of Buffalo, 
presiding and the evening session 
was in charge of Edwin Woolcock 
Attendance 114. Attendance ratio 
0.49. 


OreEGoN—April 12, 1948. Special 
Meeting. Subject: Major Problems 
Currently Before the Society Offi- 
cers. Speaker: G. L. Tuve, president 
of ASHVE and head of mechanical 
engineering, Case Institute of Tech- 
nology, Cleveland, Ohio. President 
Tuve stressed the importance of the 
chapters working closely with the 
Society on research problems, and 
in this connection he urged mem- 
bers to submit papers concerning 
unusual installations for use in the 
JOURNAL. A close relationship with 
the medical profession, electronic 
engineers, and architects was urged 
by President Tuve, and he com- 
mented on the need for more atten- 
tion to the field of supefsonics. 





Pres. and Mrs. G. L. Tuve with W. R. Norte at left, former student of 
President Tuve’s, and E. R. Lokey at right, president of Oregon Chapter 
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President Tuve prophesied that the 
Society would have to increase dues 
to meet present costs or reduce the 
material now given free with mem- 
bership affiliation. Many questions 
followed this interesting talk. The 
diverse activities of the Oregon 
Chapter, including its participation 
in the revision and formulation of 
building and heating codes, were 
fully explored. Attendance 21. 


PacirFic NORTHWEST — April 13, 
1948. The chapter had as its dis- 
tinguished guest and speaker Prof. 
G. L. Tuve, president of the ASHVE, 
and head of mechanical engineering 
at Case Institute of Technology, 
Cleveland, Ohio, who gave a talk 
on the subject, Professional Air 
Control—1960. His remarks were 
both enlightening and provocative 
and, at the conclusion of his address, 
the meeting was thrown open for 
discussion, in which the participa- 
tion was both general and enthusi- 
astic. This was the annual meeting 
at which the results of sealed bal- 
lots for the election of new officers 
were read: President-—L. L. Bysom; 
Vice President—J. D. Sparks; Treas- 
urer—R. R. Kirkwood; Secretary— 
D O. Mead; Board of Governors—C. 
A. Pangborn and J. B. Notkin. 

Acting upon a memorandum from 
A. V. Hutchinson, secretary of the 
Society, the members decided that 
past president emblems may be 
purchased by individuals desiring 
them. The chapter was informed of 
a letter from the ASME inviting all 
engineers and guests to attend a 
meeting of the Heat Transfer and 
Fluid Mechanics Institute at Los 
Angeles, June 21 to 23, 1948, inclu- 
sive. Treas. J. D. Sparks announced 
receipt of $25.00 in response to the 
Puget Sound Engineering Council’s 
appeal for contributions toward se- 
curing the Engineers’ Registration 
Act, recently passed. Attendance 49. 


PaciFICc NORTHWEST — March 5, 
1948. This was a joint meeting with 
the Pacific Northwest section of the 
ASRE, on its regular meeting date. 
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The conduct of the meeting was 
shared by Chairman Dick Stern 
ASRE, Joe Wilderman, program 
committee chairman, and E. H. 
Langdon, president of the ASHVE 
Pacific Northwest Chapter. The eve- 
ning was noteworthy for the pres- 
entation of two informative, well- 
delivered talks, one on Heat Pumps 
in An Office Building, by J. Donald 
Kroeker, consulting engineer of 
Portland, Ore., and first president 
of the Oregon Chapter; the other 
on Proper Air Distribution in Air 
Conditioning Installations, by J. B. 
Hewett, sales manager, Anemostat 
Corp. of America, New York, N. Y. 
Mr. Kroeker used as examples two 
Portland buildings: the Oregonian 
and the Equitable. The latter is the 
first non-utility building to use heat 
pumps, and one of the first fully 
air conditioned office buildings. Mr. 
Kroeker explained various factors 
and formulas used in the installa- 
tions and showed slides illustrating 
the layout. Mr. Hewett gave the 
audience the benefit of his experi- 
ence in his explanation of the fac- 
tors and procedure inherent in the 
problem of proper air distribution 
in air conditioning installations. He 
illustrated his talk with both slides 
and motion pictures. Both the 
talks were followed by general dis- 
cussions. Attendance 60. 


PITTSBURGH—May 10, 1948. Aftera 
report for the first quarter by the 
treasurer, B. B. Reilly, and a report 
by J. L. McCann, chairman of the 
entertainment committee, on the 
golf meet to be held at the Chartiers 
Country Club, the following new 
officers were unanimously elected: 

President—Hh. E. Park; Vice Presi- 
dent—H. J. Kirkendall; Treasurer— 
B. B. Reilly; Secretary—Edward H. 
Riesmeyer, Jr.; Board of Governors 
—D. W. Loucks, C. H Schneider, and 
W. D. Simpson. The retiring presi- 
dent made his report and recom- 
mendation, and introduced the new 
president, who made a brief speech. 
The business meeting was then ad- 
journed and there was entertain- 
ment, which included music, songs, 
and card tricks by a guest artist. 
Attendance 54. 


St. Louis—May 4, 1948. Collecting 
Dust from the Air with the Use of 


Electrostatic Precipitation ; 
lected as the topic for d Ssior 
by J. W. May, directo: a 
search, American Air Fi C 
Louisville, Ky. Mr. May pha- 
sized his very interesting 1 ep. 
lightening discussion with sige 
The talk was followed by ver 
enthusiastic question and swe, 
period. B. L. Evans, chair in 9; 
the meetings committee ent- 
ed the annual report of | 
year’s meetings. J. S. Ross 
secretary, read the names he 
officers submitted by the no ina:. 
ing committee. A motion wa: mag 
by M. F. Carlock, seconded EE 
Carlson, that officers presented » 
the nominating committee ac- 
cepted, and the motion was inani. 
mously passed. G. W. F. Myers the: 
conducted the installation of officer 
as follows: President—B. L. Evans 
First Vice President—W. A. Russe!) 
Second Vice President Ls 
Rosebrough; Secretary Cc. 
Burnap; Treasurer—H. C. Shar 
Board of Governors—G. W. Pieksen 
G. H. Bemarkt, J. H. Carter, L. | 
Hamig. Attendance 58. 


SoutH Texas—May 21, 1948. A 
feature of the evening was an in- 
forn.ative talk by Hollis De Vines 
in which he presented some impres- 
sive sidelights on the subject 
atomic energy. The business of the 
meeting included interesting reports 
on the work and progress of various 
committees including the attend- 
ance, program, code, membership 
publications, research, and place- 
ment committees. The treasurer, R 
J. Salinger, made a very favorabit 
report on the Chapter’s finances 
A. F. Barnes, Chapter member 0! 
the Engineers’ Council of Housto: 
reviewed the growth and progress 
of the Council and B. P. Fisher anc 
W. E. Long gave the highlights © 
the 4th Annual Air Conditioning 
Conference. The following new off- 
cers were elected: President -C. C 
Quin; Vice President—L.L.Ladewig 
Secretary—R. J. Salinger; Treasure’ 
—H.W.Broadwell; Board of Govern- 
ors—G. J. Collins and W. E. Long 
It was decided to hold summer 
meetings, and C. J. Fleming was 
appointed as chairman of the June 
picnic committee. D. M. Mil's was 
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selected to serve as delegate to tne 
summer meeting. 


SOUTHERN CALIFORNIA — May 19, 
1948. A panel discussion of Evapor- 
ative Cooling vs. Mechanical Refrig- 
eration in Comfort Air Conditioning 
was the feature of the evening. E. 
J. Berlet and W. L. Holladay spoke 
for refrigeration and R. S. Farr and 
Leo Hungerford for evaporative 
cooling. A. J. Hess acted as moder- 
ator. The formal discussion was fol- 
lowed by an animated general dis- 
cussion. In the business meeting, 
Mr. Hess emphasized that now was 
the time to voice any objections or 
suggest any revisions relative to the 
new sanitation ordinance currently 
being drafted. Members were urged 
to attend the Heat Transfer and 
Fluid Mechanic Institute meeting, 
June 21, 22, and 23. Mr. Hungerford 
presented a Life Membership Cer- 
tificate to E. C. Evans. 

The following new officers were 
elected: President—R. S. Farr; Vice 
President—John L. Blake; Secretary 

Lloyd Helms; Treasurer—Maurice 
Greiner; Board of Governors 
Nicholas Nassir, chairman, F. B. 
Gardner, and Ralph Phillips. 


SOUTHERN CALIFORNIA — April 21, 
1948. Growing Pains in the Society 
was the subject of the talk by Dr. 
Baldwin M. Woods, past president 
of ASHVE, and director, University 
Extension, University of California, 
Berkeley, Calif. Dr. Woods present- 
ed an outline of the functions of the 
Society Officers, Council and com- 
mittees, and pointed out the limita- 
tions which were imposed on each 
group by the democratic nature of 
the organization. He then men- 
tioned his own obligations when 
president of the Society, saying that 
due to the increased number of 
chapters, it was impossible for him 
to visit all of them during his term 
in office. The problem of adapting 
the Society finances to the growth 
of the Society, the expanding re- 
search program, and the constantly 
changing economic conditions were 
also outlined by Dr. Woods. When 
his speech was concluded, Dr. Woods 
was asked many questions, most of 
which concerned the Research Lab- 

ratory and projects. A. J. Hess was 


| 


appointed chapter delegate to at- 
tend the Semi-Annual Meeting in 
Bretton Woods in June, and R. S. 
Farr was appointed to represent the 
Chapter in the Construction Indus- 
tries Association. M. C. Greiner was 
delegated to represent the chapter 
and assist Dean L. M. K. Boelter 
with the Heat Transfer and Fluid 
Mechanics Institute scheduled for 
June. Attendance 62. 


: 
WASHINGTON, D. C.— April 14, 
1948. Atomic Energy—Past and 


Future. Speaker: Dr. L. B. Heilprin 
explained the basic theory of nuc- 
lear physics, methods presently used 
to control the chain reaction, and 
the possibilities of utilization as a 
source of useful power during peace- 
time. After a question and answer 
period, two interesting sound films 
were shown. Pres. H. H. Hill called 
upon R. S. Dill to introduce Dr. R. 
J. Sargent, a visitor from the Uni- 
versity of Sheffield, England. Dr. 
Sargent, experiencing his first visit 
to the United States, expressed ap- 
preciation for his reception in this 
country, and extended unofficial 
felicitations from the engineers of 
England. G. R. Walz, chairman of 
the membership committee, reported 
that during the first 11 months of 
the chapter year, 12 new Chapter 
members had been enrolled and 12 
applications for membership in the 
Society had been forwarded to the 
Society heaquarters office. The fol- 
lowing officers were elected for the 
1948-49 season: President—A. S. 
Gates, Jr.; Vice President—P. R. 
Achenbach; Treasurer—F. J. Pratt; 
Secretary—J. G. Muirheid; Board of 
Governors—H H. Hill, A. E. Beitzell, 
L. H. Holder. Attendance 43. 


WESTERN MICHIGAN—April 19, 1948. 
Silicones—New Heat Stable Mate- 
rials, was discussed by W. A. Wiard, 
Dow-Corning Corp., Midland, Mich., 
assisted by John Church. An inter- 
esting talk was given, illustrated by 
slides, showing the wide possible 
uses that this little known material 
appears to have. A progress report 
showing an increase of membership 
from 73 to 79 was read, and the 
treasurer reported the balance to 
date. An invitation to attend a joint 
meeting with the Indiana Chapter 
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was read. Nominations for officers 
in the National Society were re- 
quested and the names of those 
nominated are to be turned over to 
the Board of Governors for action 
Attendance 77. Attendance ratio 
0.97 . 


WESTERN NEW YORK—May 10, 1948 
The meeting featured an interest- 
ing talk ably presented by H. T 
Kucera, president of the Automatic 
Devices Co., Chicago, Ill., on the 
timely subject of outside controls 
and the use of this type of tempera- 
ture regulation in connection with 
multiple - dwelling buildings. The 
business of the meeting included a 
financial report showing a surplus 
of $61.00 to be divided between the 


Toronto and Western New York 
Chapters, after their joint meet- 
ing; congratulations to the local 


chapters on raising approximately 
$700.00 for the Society’s Mortgage 
Retirement Fund; a report on pre- 
liminary plans for golf at the Wan- 
akah Club; and announcement of 
election of officers as follows: Pres- 
ident—Edwin Woolcott; First Vice 
President—F. J. Weber; Second Vice 
President—J. H. Bryce; Secretary 
T. F. Killeen; and Treasurer—B. C 
Candee. Attendance 29. Attendance 
ratio 0.38. 


WESTERN NEw YorK—April 5, 1948 
Joint meeting with Ontario. Busi- 
ness was dispensed with. A panel 
discussion, conducted by Joseph 
Davis, was held on the subject, 
Trends in Heating. Later, the fea- 
tured speaker was Rob Roy Mc- 
Leod, vice president and director of 
the Niagara Hudson River Co., who 
gave an inspiring address on the 
rise and fall of both ancient and 
modern powers. Another highlight 
of the occasion was the hospitality 
hour-dinner and entertainment ar- 
ranged by Frank Weber and his 
Committee, with J. Godfrey serving 
in the capacity of toastmaster. 


WIsconsiIn—April 19, 1948. The 
Psychrometric Chart was the title 
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William 
Goodman, Illinois Institute of Tech- 


of a talk by Prof. 
nology, Chicago, Ill. Professor 
Goodman indicated that the psy- 
chrometric chart is now used main- 
ly to determine wet bulb tempera- 
ture, dry bulb temperature, relative 
humidity, and moisture content of 
air vapor mixtures. He felt, however, 
that the chart is far more useful as 
a means of providing a graphical 
analysis of inumerable air condi- 
tioning processes. He illustrated 
several of these processes with 
slides, and indicated the manner 
in which many of these problems 


could be analyzed. He aiso covered 
the problem of determining the wet 
bulb temperature of air vapor mix- 
tures below 30 deg. The talk was 
enthusiastically received and the 
speaker was given a rising vote of 
thanks. B. M. Kluge, secretary, re- 
porting for the nominating com- 
mittee, presented the slate of offi- 
cers for the 1948-49 season. At- 
tendance 65. 


Student Branch 


Texas A. & M.—April 15, 1948. S. E. 
Ammons reported on plans for the 
joint meeting of the Texas Chap- 
ters of the ASHVE to be held at the 
Texas A. & M. College on May 11, 
and which will take place at the 
Fin Feather Club, Bryan, Tex. A 


short talk was given by Prof. y. 5 
Long, outlining the air conc jon. 
ing conference which will take lac, 
on the campus, April 26-28, 
YMCA auditorium. R. F. | 
gave a short report on plans 
exhibit on Engineers Day. A 
ance 35. 


Texas A. & M.— April 1, 194 
ject: There is an Engineering 
on. Speaker: L. C. Cambell. A 
brief talk, Mr. Cambell show 
interesting film entitled, Embodied 
Steam Power Equipment. t 
Long said a few words conc: 
summer and steady emplo: 
and reminded the students 
approaching air conditionin: 
ference. Attendance 30. 


Candidates for Membership 


The Constitution of the Society, as now amended, requires the following mode of procedure in voting on app 
for membership in the Society. All applications for membership are to be sent to the Secretary and the names of app 
cants and their references shall be printed in the next issue of the Journat of the Society or sent to the members in ot! 
approved manner as ordered by the Council. When the replies are received from references, the Candidate's applicatic: 
shall be submitted to and acted upon by the Committee on Admission and Advancement as soon as possible. 

When the Committee on Admission and Advancement has acted favorably upon a Candidate’s application and assign 
his grade, the Council shall vote upon the election of the proposed Candidate for membership by letter ballot. During | 
past month 127 applications for membership have been received and the names of these men and their sponsors are publish: 


in the following list. 


Members are requested to scrutinize the list with care. The Committee on Admission and Advancement, and in turn, t! 
Council, urge members to assume their share of responsibility of receiving these candidates into membership by advising t! 
Secretary promptly of any whose eligibility for membership is in any way questioned. 

All correspondence in regard to such matters is strictly confidential, and is solely for the good of the Society, which it 


the duty of every member to promote. 


Unless objection is made by some member by July 25, 1948, these candidates will be balloted upon by the Council. T! 


elected to membership will be notified by the Secretary immediately after election. 


Apams, J. S., Distribution Engr., Peoples 
Natural Gas Co. Proposers: N. M. 
Blanchard, K. R. Magarrell. Seconp- 
ERS: Verne Simmonds, O. J. Smith. 

A.LLMoND, G. W., Tech. Dir., Messrs. 
Fred G. Alden, Ltd. Proposers: R. E. 
Otter, C. P. How. Seconpers: Bernard 
Smith, L. A. Bawden. 

ANDERSEN, T. H., Student, Purdue Uni- 
versity. Proposers: Y. S. Touloukian, 
F. B. Morse. Seconpers: W. T. Miller, 
P. C. Zmola*. 

ANDERSON, A. V. Jr., Student, Purdue 
University. Proposers: W. T. Miller. 
F. B. Morse. SECONDERS: W. A 
Knapp*, D. S. Clark*. 


Bascock, R. P., Mgr., Davis & Daggett, 
Inc. & Conn. Oil Heating Corp. Pro- 
POSERS: Rudolf Kuhlmann, C. H. B. 
Hotchkiss. Seconpers: P. D. Bemis, 
L. E. Seeley. 

Battey, P. D., Student, Purdue Univer- 
sity. Proposers: W. T. Miller, A. C. 
Menke. Seconpers: K. R. Baugh’, C. 
J. Hambley. 

BarNARD, H. A., Gen. Mgr., Sidles Con- 
ditioned Air Co. Proposers: F. E. 
Prawl, Verne Simmonds. SErcoONDERS: 
K. R. Magarrell, G. W. Colburn. 


*Non-member. 
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Barnes, C. M., Dir. of Air Cond. School, 
Industrial Training Institute. Propos- 
ERs: M. J. Bamond, H. C. Stevens. 
Seconpers: G. W. Bornquist, F. W. 
Thompson. 

Barnes, Taytor, Pres., Bar-Brook Mfg. 
Co., Inc. Proposers: B. Segall, Jr., 
W. E. FitzGerald. Seconpers: E. J. 
Kearby, R. W. Hopper. 

Bett, S. F., Mgr., Crane Co. Proposers: 
R. L. Simpson, C. W. Freeman. Sec- 
onversS: J. R. Smak, E. C. Marsden. 

Beumer, H. M., Student, Mass. Inst. 
of Technology. Proposers: A. L. 
Hesselschwerdt, Jr., James Holt. Sec- 
onpers: G. B. Wilkes, L. R. Vianey*. 

Biack, J. G., Jr. Engr., Spitzley 
Rettenmier Sheet Metal Co. Propos- 
ERS: J. H. Spitzley, G. L. Davis, Jr. 
Seconpers: L. A. Burch, F. X. 
Marzloff. 

Bonpr, Frep, Jr., Jr. Engr., John Paul 
Jones, Cary & Millar. Proposers: T. 
D. Dravage, R. L. Byers. SEcONDERS: 
R. A. Urban, E. E. Maurer. 

Bonwe.t.t, R. P., Partner, Bonwell & 
Vaught. Proposers: I. W. Cotton, C. 
H. Hagedon. Seconpers: R. O. 
Jackson, S. E. Fenstermaker, Jr. 

Bower, G. L., Mgr. Industrial Dept., 
Crane Co. Proposers: W. S. Hague, 


Heating, 


W. C. Bevington. Seconpers: |. W 
Cotton, S. E. Fenstermaker, J: 

Breum, H. P., Engr., Meginnis 
Schaumberg. Proposers: K. E. Marti 
G. E. Merwin. SeEconpers: P 
Pospisil, Verne Simmonds. 

Brown, C. M., Student, A. & M. Colles 
of Texas. Proposers: W. E. Long, G 
R. Tippett. Seconpers: C. M 
Simmang*, E. S. Holdredge’*. 

Bucktey, J. B., Way Engrg. Co. Px 
posers: W. J. Way, E. G. Floeter, J 


Seconpers: R. H. Wittbold, Norma: 
Way. 

Carter, L. H., Jr., Jr. Engr., The Dyk: 
Co., Inc. Proposers: L. D. Parsons 


TW 


Jr., R. W. Hopper. Seconpers 
Reed, J. L. Bradley. 

CrarkeE, G. S., Sales Engr., The Tran 
Co. Proposers: T. F. Rockwell, R. M 
Toucey. Seconpers: E. H. Riesmeye' 
Jr., Roy Brauer. 

Cosurn, D. F., Bldg. Supt. & Mainte- 
nance Engr., Washington-Youree Ho- 
tel. Proposers: R. F. Taylor, W. = 
FitzGerald. SECONDERS: R F 
FitzGerald, E. J. Kearby. 

Cotsurn, G. W., Dist. Mgr., Minneapo''s 
Honeywell Regulator Co. (Advance- 
ment). Proposers: Verne Simmons 
F. E. Prawl. Seconpers: K. & 
Magarrell, B. F. Peterson. 
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cous, J. L. Jr. Htg. & Air Cond. 

sales Mgr., Arkansas Louisiana Gas 
‘o. Proposers: J. I. Menefee, D. M. 
Mills. Seconvers: S. W. Beaty, W. E. 
ritzGerald. 

Connety, G. F., Owner, G. F. Connelly 
Co. Proposers: J. S. Kearney, M. J. 
Ramond. Seconpers: G. W. Bornquist, 

W. Thompson. 

Corron, F. J., Sr. Htg. Engr., Iroquois 
Gas Corp. Proposers: H. C. Schafer, 
G. E. Adema. Seconpers: B. C. Candee, 
S. M. Quackenbush. 

Cox, C. W., Student, A. & M. College 

f Texas. Proposers: W. E. Long, G. 
R. Tippett. Seconpers: A. V. Brewer, 
W. L. Truettner*. 

Crart, C. F., Wentz Fuel Oil Co. Pro- 
posers: F. E. Prawl, G. W. Colburn. 
Seconpers: K. R. Magarrell, Verne 
Simmonds. 

Cramer, W. C., Student, University of 
California. ProrposerRs: Herbert 
Lemkan, B. F. Raber. Seconpers: F. 
W. Hutchinson, F. R. Bechowsky. 

Cutserson, J. W. Student, A. & M. Col- 
lege of Texas. Proposers: W. E. Long, 
G. R. Tippett. Seconpers: C. M. 
Simmang*, E. S. Holdredge*. 


Dant, N. N., Sales Engr., Harry F. 
Haldeman, Inc. Proposers: L. J 
Helms, R. A. Lowe. Seconpers: J. L. 


Blake, Leo Hungerford. 

Daume, R. E., Owner, Robert E. Daume, 
Heating-Piping Contracting. Propos- 
ers: F. C. McIntosh, R. B. Stanger. 


Seconpers: W. F. Stanger, P. A. 
Edwards. 
Davipson, Henry, Sr. Tech. Advisor, 


Directorate Gen. Ordnance Factories, 
Ministry of Supply. Proposers: L. C. 
Watts, J. R. Kell. Seconpers: G. N. 
Haden, C. S. K. Benham. 

Davipson, W. H., Owner, W. H. Davidson 
Engrg. Co. Proposers: G. G. Waters, 
B. B. Reilly. Seconpers: O. L. Williams, 
Edw. Riesmeyer, Jr. 

Dawson, R. E., Chief Engr., Green 
Colonial Furnace Co. (Advancement) 
Proposers: D. E. Wells, E. O. Olson. 
SeconDERS: Wayne McCarthy, Charles 
Wheeler. 


Duncan, R. H., Instructor in Mech. 
Engrg., North Carolina State College. 
Proposers: L. L. Vaughn, R. B. Rice. 
Seconpers: K. P. Hanson*, N. W. 
Conner.* 

Eve.man, M. L., Woodman Engineering 
Co. Proposers: D. M. Allen, L. E. 
Woodman. Seconpers: J. G. Barnes, 


E. E. Ralston. 

Encier, F. C., Sales Engr., The Trane 
Co, Proposers: K. J. Wagoner, R. H. 
Oberschulte. Seconpers: R. D. Randall, 
G. S. Whittaker. 

Eystern, C. R., Insulation Engr. 
Armstrong Cork Co. Proposers: C. V. 
Bankston, E. O. Thoman. Seconpers: 
Theodore Offner, Ralph Elizardi. 


Fiemine, A. N., Student, University of 
Illinois. Proposers: S. Konzo, J. R. 
Carroll, Jr. Seconpers: R. J. Martin*, 
R. L. Porter. 

Fiumarty, A. L., Mech. Draftsman, 
Godat & Heft. Proposers: G. A. 
Heft*, D. W. Godat*. Seconpers: B. 
Pedersen*, L. V. Cressy. 


Forester, A. G., Wire Annealler, Lamson 
& Sessions. Proposers: J. J. La Salvia, 
J. E. Wilhelm. Seconpers: J. L. Frisse, 
R. W. Dickson, Jr. 

Forcue, G. F., Jr., Kroeschell Engi- 
neering Co. Proposers: J. J. Philippi, 
M. W. Bishop. Seconpers: H. G 
Chapin, C. W. Johnson. 

Fryer, G. H., Plant Engr., Turner Mfg 
Co., Ltd. Proposers: F. R. L. White, 
W. B. James. Seconpers: C. W. 
Kniffin*, C. A. Andreas. 

FuRMAN, SAMUEL, Designer-Estimator, 
Air Conditioning Engineering Co 


Proposers: S. S. Colle, S. W. Salter 
Seconpers: H. E. Blatherwick, A. B 
Madden. 


Garpner, W. E., Draftsman, Southeastern 
Metal Fabricators & Erectors. Propos- 
ers: I. B. Kagey, L. L. Barnes. Sec- 
ONnDERS: Leo Sudderth, Jr., S. L. North 

GecHIJIAN, Haic G., Student, Mass 
Inst. of Technology. Proposers: A. L 
Hesselschwerdt, Jr., James Holt. Sec- 
onpvers: C. L. Svenson,* L. R. Vianey.* 

Guawl!, F. J., Joint Managing Dir., 
M. E. Refrigeration & Mechanical 
Engineering Co., Ltd., and Pan Arabia 
Engrg. Co. Proposers: A. F. Schorer*, 
Emile Bustani*. Seconpers: E. D 
Pollock*, B. F. Raber. 

Goong, R. K., Air Cond. Engr., Equitable 
Equipment Co., Inc. (Advancement) 
Proposers: W. B. Moses, Jr. J. S 
Adair. Seconpers: W. G. Moses, Ralph 
Elizardi. 

GraHAM, J. E., Mech. Engr., Air Instal- 
lation AFTRC, Dept. of Air Force 
Proposers: D. C. Daniel, J. I. Menefee 
Seconpers: S. W. Beaty, L. D. Parsons, 
Jr. 


HANOLD, Epwarp, Student, Michigan 
College of Mining & Technology. Pro- 
posers: F. E. Wittig, A. P. Young* 
Seconpers: E. W. Niemi*, V. O. York* 

Hersu, G. W. Jr., Partner, Lehigh En- 
gineering Co. Proposers: L. J. Steilen, 
F. C. Hersh. Seconpers: J. T. West, 
Jr.*, H. M. Rudio. 

Hicton, W. H., Maintenance Engr. in 
charge of Air Cond., J. C. Nichols 
Co. Proposers: C. A. Flarsheim, C. D. 
Jones. Seconpers: W. P. Heckert, C 
A. Weiss. 

Hit, Huspert, Owner, Thomas Hill & 
Sons. Proposers: L. C. Watts, F. R 
L. White. Seconpers: S. G. Saunders, 
W. Ellingworth*. 

Husss, C. N., Jr., Full Partner-Mer., C 
N. Hubbs & Son. Proposers: A. M 
Smith, Walter Setzer*. Seconpers: M 
P. Jacobs*, J. Newton". 

Hucues, R. N., Student, A. & M. College 
of Texas. Proposers: W. E. Long, 
G. R. Tippett. Seconpers:' A. V 
Brewer*, W. I. Truettner*. 

Huu, A. L., Owner, Hull Heating & 
Plumbing Co. Propusers: H. K 
Ormsby, H. G. Strong. Seconpers 
C. F. Woese, P. D. Robson. 

Huu, C. M., Engr., Aerofin Corp. Pro- 
POSERS: Milner Noble, L. A. Childs 
Seconpers: L. H. Fritzberg, J. H 
Carpenter. 


IWASAKI, Murnoitt, Engr. Draftsman, 
Wilbur Watson Associates. ProposeErs: 
L. H. Pogalies, C. F. Eveleth. Seconp- 
ers: A. F. Manna, A. F. Ferris. 
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Jacosson, Isipore, Supt., B. & J. Jacob 
Co., Inc. Proposers: E. W. McNamee, 
G. V. Sutfin. Seconpers: C. L. Bensen, 
W. J. Killian. 

Jennincs, W. E., Student, Michigan Col- 
lege of Mining & Technology. Pro 
posers: F. E. Wittig, A. P. Young” 
Seconvers: E. W. Niemi’*, E. L. Sitz 

Jounson, F. G., Mer. Htg. Dept., Alert 
Pipe & Supply Co. Proposers: F. X 
Marzolf, L. A. Burch. Seconpers: J 
E. Thomas, R. L. Deppmann 


Kap.ecik, J. M., Aerovent Ventilating 
Co. Proposers: A. M. Smith, W. C 


Setzes*. Seconpers: M P. Jacobs*, J 
Newton* 
Kaun, L. M., Student, Case Institute of 


Bryan, 
Tuve, 


Technology. Proposers: W. L 
L. G. Seigel. Seconpers: G. L 
Harold Bergman 

Kararitis, M. G., Student, University 
of Michigan. Proposers: Axel Marin 
F. N. Calhoun. Seconpvers: C. F 
Kessler, A. B. Epple 

KarakKash, T. J., Independent Contrac- 
tor, also Chief Engr. & Mgr., Carrier 
Air Conditioning Dept. of G. & A 
Baker, Ltd. (Advancement). Pro- 

Americo Silvera, W. G. Hillen 


POSERS 
SECONDERS Margaret Ingels, J. F 
Schmidt 

Karten, R. A., Sales Engineering & 
Contracting., T/A Acme Air Cond 
Co. Proposers: Louis Levy’, A. C 
Crawford. Seconpers: C. R. Taylor 


G. W. Riedel*. 

Kerrn, James, Cons. Engr., James P 
Keith & Associates. Proposers: B. J 
Horsburgh, J. R. L. L'Esperance 
Seconpers: A. G. Moore, J. P. Keith 

Kennepy, E. L., Jr., Dist. Repr., Air 
Cond. Dept., General Electric Co 
Proposers: M. J. Bamond, H. C 
Stevens. Seconpers: G. W. Bornquist, 
F. W. Thompson. 

Kert, M. H., Cons. Engr., Canadian 
Domestic Engrg. Co., Ltd. Proposers 
B. J. Horsburgh, J. R. L L’Esperance 
Seconvers: A. G. Moore, J. P. Keith 

Krett, F. E., Sales Repr., Syracuse 
Heating Supply. Proposers: H. K 
Ormsby, H. G. Strong. SecCONDERS 
C. F. Woese, P. D. Robson 

Krucer, H. F., Mgr. Engrg. Dept., Aird- 
Don Co. Proposers: D. L. Mills, H. K 
Ormsby. Seconpers: K. T. Sprague, 
R. R. Chur. 


LASHLEY, WALTER L., Jr., Owner, W. L 
Lashley Co. (Advancement) Propos- 
ers: W. J. May, E. G. Floeter, J: 
Seconpers: L. C. Doeppenschmidt, 
F. C. Brandt. 

Lecer, F. J., Student, Dawson College, 
McGill University. Proposers: J. R 
Lajoie, Leo Garneau. Seconpers: S 
W. Salter, R. R. Noyes. 

LINcOLN, LeLanp, Mgr., Duffy Heating 
Co. Proposers: L. K. Riesberg, D. E 
Sedgwick. Seconpers: O. W. Griefnow, 
L. C. Gross. 

Littte, C. W., Sales 
Fedders-Quigan 


Mer. 
Corp 


Htg. Div.. 
PROPOSERS 
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Ferdinand Jehle, E. N. Sanbern. 
Seconpers: A. O. Roche, Jr., I. W. 
Cotton. 

Lonc, E. J.. Owner, Edward J. Long, 
Cons. Engr. (Advancement) Propos- 
ers: L. P. Trutter*, M.D. Weymouth*. 
Seconpers: E. C. Worthington*, C. E. 
Bretscher*. 

Lovetess, W. C., Student, Southern 
Methodist University. Proposers: J. 
W. Lacy, D. C. Pfieffer. Seconpers: 
R. M. Matson*, C. A. Besio*. 


MAGARRELL, K. R., Owner, Magarrell & 
Co. (Advancement.) Proposers: B. G. 
Peterson, G. W. Colburn. SEcoNpDERs: 
Verne Simmonds, F. E. Prawl. 

MAtstrom, L. P., Student, University of 
Illinois. Proposers: R. J. Martin*, 
J. R. Carroll, Jr. Seconpers: H. D. 
Bareither, S. Konzo. 

McAutstTer, B. A., Student, A. & M. 
College of Texas. Proposers: W. E. 
Long, G. R. Tippett. Seconpers: W. I. 
Truettner*, A. V. Brewer". 

McFee, J. A., Engr., The Austin Co. 
Proposers: R. L. Geiger, T. M. Pinney. 
Seconpers: F. H. Pasiadis, R. E. 
Leising. 

MELTZER, JOSEPH, Sales Engr., Consoli- 
dated Conditioning Corp. Proposrrs: 
J. D. W. Robertson, L. K. Howes. 
Seconpers: Abraham Abrams, B. B. 
Howes. 

Merck, R. A., Engr. & Sales, Dravo 
Corp. Proposers: B. B. Reilly, R. D. 
Darrah. Seconpers: J. H. Allison, 
F. C. McIntosh. 

Micuavp, R. L., Jr. Mech. Engr., Richard 
W. Evans. Proposers: R. W. Evans, 
W. E. Jahn. Seconpers: S. B. 
Gruenberg, W. A. Backstrom*. 

Miter, B. R., Asst. Prof., Notre Dame 
University. Proposers: J. F. Naylor, 
Jr., K. E. Schoenherr*. Seconpers: 
C. C. Wilcox*, R. J. Schubmehl*. 

Mitter, E. C., Engr., United Gas Pipe 


Line Co. Proposers: M. M. Heller, 
A. H. Otto. Seconpers: B. Segall, 
R. M. Hood. 


Mintz, Atvin, Mgr. Residential, Shaker 
Tinning & Heating Co. Proposers: 
J. J. La Salvia, J. E. Wilhelm. Sec- 
ONnDERS: W. M. Rogers, J. L. Frisse. 

MosTELteRr, D. M., Htg. Engr., Le Valley 
McLeod, Inc. Proposers: H. K. 
Ormsby, H. G. Strong. SerconpeErs: 
C. F. Woese, P. D. Robson. 

Murpny, J. F., Dist. Mgr., Air Cond. 
Dept., General Electric Co. Proposers: 
L. T. Avery, J. E. Wilhelm. Seconpers: 
E. E. Maurer, A. F. Conrad. 


Nrinow, D. H., Student, Alabama Poly- 
technic Institute. Proposers: J. E. 
Hannum*, C. R. Hixon*. SECONDERs: 
Y. A. Elizondo*, J. C. McKinnon*. 


Otson, C. J., Industrial & Commercial 
Engr., Central Electric & Gas Co. 
Proposers: F. E. Prawl, G. W. 
Colburn. SeconpeRS: Verne Simmonds, 
B. G. Peterson. 
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Orr, T. N., Sales Engr., Crane Co. 
Proposers: W. S. Hague, W. C. 
Bevington. Seconvers: I. W. Cotton, 
S. E. Fenstermaker, Jr. 


Parsons, L. D., Jr., Chief Engr., The 
Dykes Co., Inc. (Advancement) Pro- 
POSERS: D. M. Mills, P. O. Rottmann. 
Seconpers: E. J. Kearby, J. I. Menefee. 

Patton, J. C., Utilization Engr., Equit- 
able Gas Co. Proposers: H. E. Park, 
E. S. Scanlon*. Seconpers: C. L. 
Benn, O. L. Williams. 

Prerce, E. M., Vice Pres. & Dir., Alonzo 
B. Reed, Inc. Proposers: J. W. 
Brinton, F. M. Gunby*. SEconpers: 
J. N. Ewart*, N. V. Humphrey*. 

Prerso., R. J., Jr., Student, University 
of Illinois. Proposers: R. J. Martin*, 
J. R. Carroll, Jr. Seconpers: J. A. 
Henry*, Everett Laitala*. 

Peasants, J. M., Jr., Partner, P. L. 
Guest Sales Co. Prorosers: J. E. 
Hart, W. M. Wallace 2nd. SeconpeERs: 
R. M. Warren, Jr., J. A. Rice. 


Quinn, J. S., Jr., Student, A. & M. Col- 
lege of Texas. Proposers: W. E. 
Long, G. R. Tippett. Seconpers: C. M. 
Simmang"*, E. S. Holdredge*. 


Rainey, R. W., Bldg. Engr., United Gas 
Pipe Line Co. Proposers: A. H. Otto, 
R. M. Hood. Seconpers: M. M. Heller, 
E. J. Kearby. 

Ruopes, C. L., R. J. Smith, Inc. Pro- 
posers: R. J. Martin*, J. R. Carroll, 
Jr. Seconpers: R. M. Wright*, H. D. 
Bareither. 

RicHarpson, W. N., Student, Michigan 
College of Mining & Technology. 
Proposers: F. E. Wittig, E. L. Sitz*. 
Seconvers: W. C. Polkinghorne’, E. P. 
Weidenhoefer*. 

Ricnwarpson, C. E., Jr., Owner & Oper- 
ator, Richardson’s Plumbing & Heat- 
ing. Proposers: E. J. Kearby, W. E. 
FitzGerald. Seconpers: R. M. Hood, 
B. Segall, Jr. 

Ricuarpson, H. G. Jr., Partner, Thermal 
Engineering Co. Praposers: E. V. 
Gritton, E. J. Watts. Seconpers: R. H. 
East, A. R. Curtis. 

Ronrs, M. K., Student, Purdue Univer- 
sity. Proposers: W. T. Miller, Y. S. 
Touloukian. Seconpers: F. B. Morse, 
C. F. Warner. 

Romine, R. T., Student, University of 
Michigan. Proposers: Axel Marin, 
F. N. Calhoun. Seconpers: C. F. 
Kessler, A. B. Epple. 

Rur, C. E., Co-op Student, Frigidaire 
Div., General Motors Corp. Pro- 
posers: C. F. Wood, Herman Worsham. 


Seconpers: L. B. Wocholski*, R. H. 
Stanley*. 
Sanpers, Rem, Treas., Widger-Miller 


Corp. Proposers: Adolph Ehrenzeller, 


T. F. McCoy. Seconpers: L. S. 
Geissenhainer, I. S. Dane. 

Scumipt, F. E., Vice-Pres. C. A. 
Dunham Co. Proposers: O. J. 


Prentice, C. M. Brigham. Seconpers: 
D. C. Murphy, George Heidenreich. 
Suarp, C. E., Owner, Windsor Heating 
Co. Proposers: G. W. Bornquist, 
F. W. Thompson. Seconpers: W. A. 
Kuechenberg, J. S. Kearney. 


Heating, 


Sueret, A. W., Andrew She: 
Proposers: H. B. Jenney, Wn 
Seconvers: H. R. Roth, A. S. ory, 

Smaritn, H. C., Mgr. Steam & Ho Wa,,, 
Dept., B. & J. Jacobs Co., In. Py. 
posers: E. W. McNamee, G. V 38, 
Seconpers: C. L. Bensen, 
Killian. 

STockBaRGeR, Dan M., Sales, A. erica 
Radiator & Standard Sanitar. ¢ 
Proposers: L. A. Burch, W 
Seconpers: H. M. Armstrong 
Lee. 

Sutuivan, J. A., Sales Mgr., \ 
King, Ltd. Proposers: S. W 
H. E. Blatherwick. Seconpers A } 
Madden, Leo Garneau. 


Taxon, P. L., Partner, Taxon 
& Air Conditioning Co. Proposes: 
R. W. Booth, C. J. Braatz. Seconness 
R. S. Stover, V. M. Lathers. 
Teske, E. R., Assn. Engr., ! 
Piping & Air Conditioning C : 
tors’ Chicago Assn. Proposers C fF 
Crone, J. S. Kearney. Sr 
L. T. Braun, C. W. Johnson 


Vanpercon, D. L., Grad. Studer 
versity of Minnesota. Proposrers: A 
B. Algren, R. C. Jordan. Seconn: 
William Sturm, C. E. Gausn 


Warp, E. W., Student, Norwich Univer- 
sity. Proposers: W. D. Emerso: 
R. A. Loebl*. SeEconpers: D 
Snader*, L. E. Dix*. 

Watt, W. C., Mech. Supt., The Rot 
Simpson Co., Ltd. Pkroposers 
Nearingburg, G. A. Playfair. Secoy- 
ers: D. A. Stott, H. M. Treleaven 

Watters, R. L., Student, A. & M. C 
lege of Texas. Proposers: W. E. Long 
G. R. Tippett. Seconpers: W 
Truettner*, A. V. Brewer*. 

Way, W. J., 2nd, Partner, Way Engi- 
neering Co. (Advancement) Propos- 
ers: Norman Way, E. G. Floete: 
Seconpers: R. H. Wittbold, E 
Stansbury. 

WEATHERSTON, R. N., Mech. Engr., Pier 
Aircon, Inc. Proposers: Willi 
Sturm, J. R. Peterson. SEconpers 
J. A. Rudberg, R. E. Ruud. 

Wuson, J. A., Chief Oil Burner Eng 
Lennox Furnace Co. Proposers: Tf 
Smoot, F. R. Bishop. Seconpers: \ 
Boales, R. C. Champlin. 

Wirrtsotp, R. H., Owner, R. H. Witth: 
Co. (Advancement) Proposers: R 
Salinger, D. M. Mills. Seconpers 
R. F. Taylor, B. P. Fisher. 

Wrrtic, F. E., Asst. Prof. of M 
Michigan College of Mining & Tec- 
nology. (Advancement) Proposes 
A. P. Young*, R. R. Seeber*. Secon.- 
ers: W. C. Polkinghorne’, E. L. Sit?’ 

Wooprurr, C: S., Partner, Ogden 
Woodruff, Cons. Engrs. (Advance- 
ment) Proposers: J. S. Adair, W. ! 
Oster, Seconvers: F. C. Brandt, A.! 
Sheere. 

Waricut, O. A., Pres., Wright & Shipie! 
Corp. Proposers: D. M. Robinso® 
W. C. Timmerman. Seconpers: F. ¢ 
Brandt, W. J. Way. 


ZiMMERMAN, F. E., Engr., C. E. Crow 
Co. Proposers: C. E. Crone, W. 4 
Kuechenberg. Seconpers: ™ 
Bamond, H. G. Chapin. 


Piping & Air Conditioning, July 1 











\s 


Se ee i 






‘'andidates Elected 





n the past issues of the JouRNAL of the Society the names of the following men were listed as Candidates for Member- 
The membership grade of each Candidate has been assigned by the Committee on Admission and Advancement and 
alioted upon by the Council. We are now instructed by the Council to post herewith, as required by Art. B-III, Section 
of the By-Laws, the following list of candidates elected: 


Wembers 


eirorp, L. pu B., Regional Mgr., Air 
Cond. Controls Div., Minneapolis- 
Honeywell Regulator Co., New York, 
N. ¥. (Advancement) 
~werr, D. F., Sales Mgr. Radiation & 
Unit Heater Div., Warren Webster & 
Co., Camden, N. J. 
rec. H. O., Pres., H. O. Berg Co., Inc., 
Hammond, Ind. 
ncrnotpt, G. C., Chief Engr., The 
Webster Engineering Co., Tulsa, Okla 
acxmore, J. J., Mfrs. Agent, St. Louis, 
Mo. (Advancement) 
opanzKy, H. R., Chief Engr., Starco, 
Ltda. Sao Paulo, Brazil. 
pLLMAN, R. T., Service & Installation 
Mer.. Minneapolis-Honeywell Regu- 
lator Co., Baltimore, Md 
piven, P. F., Proj. Engr., Young Radia- 
tor Co., Racine, Wis. 
nown, G. W., Vice Pres. & Sales Mgr., 
Southern Furnace & Supply Co., 
SHouston, Tex. 
sTTERWORTH, J. F., Staff Engr., So- 
ony-Vacuum Oil Co., Inc., New York, 
N. Y. 
rpenter, J. H., Mgr. Engrg. Training, 
SCarrier Corp., Syracuse, N. Y. (Re- 
instatement) 
rrasco, S. Pres., Soclima, S. A. C 
B(Inc.) Santiago, Chile. 
HRISTMANN, W. F., Engr., Kroeschell 
Engineering Co., Chicago, Ill. (Ad- 
rancement) 


ricu, R. C., Chief Engr., The Pyra- 
nid Co., Inc., Seattle, Wash. 

Vines, H. L., Sr. Engr., Reg F 
aylor, Cons. Engr., Houston, Tex. 
(Advancement) 
erze, J. B. Engr., Fellheimer & 
Jagner, Archts. & Engrs., New York, 
ry 

Ake, W. L., Chief Engr., Air Temper- 
pture Inc.. Memphis, Tenn. 

inc, R. W., Mgr. & Partner, R. W. 
MPring & Son, La Porte, Ind. (Ad- 
pancement) 

bcxeTT, A. A., Owner, A. A. Duckett, 
nc., Camden, N. J. 


NSTERMAKER, W. R., Sales Engr., John 
™. Nesbit, Inc., Indianapolis, Ind. (Ad- 

ancement) 

ry, C. O., Southern Dist. Sales Megr., 

larage Fan Co., Atlanta, Ga. 


tson, W. E., Dist. Mgr., McDonnell 
: Miller, Inc., Aptos, Calif. 

icKMAN, Nathaniel, Asst. Prof. Medi- 
ine & Res. Physiologist, University 
f Illinois Medical School, Chicago, Il 
vu, E. R.,, Engr. E. G. Snyder Co., 
c., Rochester, N. Y. (Advancement) 
Y, J. E, Development Engr., Mueller 
Prass Co., Port Huron, Mich. 

ROWER, W. C., Mgr. Htg. Engrg. 
imken Silent Automatic, Jackson, 
ich. (Advancement) 













Hersupercer, C. A., Engr., C. R. Eccles 
& Co., Stockton, Calif. 

Hoop, R. M., Managing Partner, Shreve- 
port Refrigeration & Appliance Co., 
Shreveport, La. 


Ketterson, F. A., Mech. Engr., Stevens 
& Wilkinson, Inc., Atlanta, Ga. 

Kresewetter, F. H., Design Engr., Emery 
Industries, Inc., Cincinnati, Ohio. 


Lomax, Burt, Jr., Burt Lomax, Jr., 
Cons. Engr., Jackson, Miss 


Marcuat., P. R., Pres. & Gen. Mgr., So- 
ciete Ameliorair, Courbevoie, France 

McE crn, J. W., Chief Engr., John J 
Nesbitt, Inc., Philadelphia, Pa. (Ad- 
vancement) 

Mc Leon, D. E., Mech. Engr., Roselyn & 
Gartner, Archts.-Consultants, San 
Francisco, Calif. 

McMurry, J. C., Owner, Dunham Heat- 
ing Service of Dallas, Dallas, Tex. 
Muts, D. B., Sales Engr., The Knapp 

Supply Co., Muncie, Ind. 

Mitts, R. H., Engr., Ford Motor Com- 
pany, Dearborn, Mich. 

Murpny, D. C., Owner, D. C. Murphy 
Co., Inc., Des Moines, Ia. (Advance- 
ment) 

Myers, C. A., Sales Mgr. & Engr., 
Thermo-o-trol Div. Alexander 
Schroeder Lumber Co., Houston, Tex 


Nation, Ostin, Mfrs. Repr., Dallas, Tex- 
as. (Advancement) 

Nei, F. M., Vice Pres., Marshall, Neil 
& Howard, Inc., Houston, Tex. 


Patmer, B. L., Sec’y-Treas. & Engr., 
Better Living Co., Jackson, Miss. 

PLaeun, L. C., Br. Mgr., Barber-Colman 
Co., Milwaukee, Wis. 


Reacan, L. S., Vice Pres. & Gen. Megr., 
The Webster Engineering Co., Tulsa, 
Okla. 

Rippte, K. L., Industrial Equip. Engr., 
Blaw-Knox Co., Pittsburgh, Pa. (Ad- 
vancement) 

Roaps, W. C., W. C. Roads, Cons. Engr., 
Tulsa, Okla. 

Roseson, B. P., Chief Engr., Columbia 
Specialty Co., Chevy Chase, Md. (Ad- 


vancement) 


Scunerper, C. H., Br. Mgr., Ilg Electric 
Ventilating Co., Pittsburgh, Pa. (Ad- 
vancement) 

SHEFFIELD, E. B., Mathers & Haldenby, 
Archts., Toronto, Canada. (Reinstate- 
ment) 

Smarpon, G. W., Head, Mech. Div. of 
Mchdse. Testing & Development Lab- 
oratory, Sears, Roebuck & Co., Chi- 
cago, Ill. 

Stone, H. P., Engr., Jackson & Moreland, 
Engrs., Boston, Mass. 


Torop, Ratpx, Engr., Armo Cooling & 
Ventilating Co., New York, N. Y. 
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Vinycoms, G. B., Lr. Cor., Partner, F 
W. Parkinson, Cons. Engr., Belfast, 
No. Ireland 


Weiss, J. R., Joseph R. Weiss, Cons 
Engr., New York, N. Y 

Wetts, C. C., Mech. Engr., Ellerbe & 
Co., Archts. & Engrs., St. Paul, Minn 

Wenpet, O. G., Chief Engr., Oil Dept., 
American Radiator & Standard Sani- 
tary Corp., Yonkers, N. Y. 

WituiaMs, G. S., Mgr., The Fels Co., 
Portland, Me 


Associate Members 

ABRAHAMSON, K. M., Sales Estimator & 
Designer, Joseph F. Palen, Inc., Min- 
neapolis, Minn 

Atsyn, R. D., Br. Mgr., Owens-Corning 
Fiberglas Corp., Minneapolis, Minn 

AuuiBrecuT, C. N., Sales & Gen. Mer.. 
Bond Supply Co., Battle Creek, Mich 


Basore, G. M.. Br. Mer. Frick Co., 
Oklahoma City, Okla 

Biack, S. W., Jr. Engr., Metropolitan 
Utilities District, Omaha, Nebr 

Boone, W. A., Asst. Sales Megr., Bell & 
Gossett Co., Morton Grove, II 

BorenstTeNn, W. F., Sales Engr., The Pyle- 
National Co., Chicago, II! 

Brapick, W. G., Temporary Engrg. Asst., 
Grade 2, Ministry of Works Engineers 
Drawing Office, London, England 

Bretnnott, H. W., Owner, H. W 
Breinholt Co., Salt Lake City, Utah 

Brown, L. J., Chief Draftsman, H. S 
Haley, Cons. Engr., San Francisco, 
Calif. 

Brummetr, L. B., Owner-Partner, 
Brummett & Co., Jackson, Miss 

Burri., N. W., Engr., Winthrop-Stearns, 
Inc., Rensselaer, N. Y 


Campse tt, C. E., Mgr., Filter Div., Mid- 
western Engine & Equipment Co., Inc., 
Tulsa, Okla. 

Cueatwoop, W. H., Mgr. Refrig. Dept., 
Interstate Elec. Co. of Shreveport, 
Inc., Shreveport. La. (Reinstatement) 

Coates, W. J., Sales Engr., Sarco Can- 
ada, Ltd., Toronto, Canada. 

CornmAaNn, G. W., Dist. Engr., Frigidaire 
Sales Corp., Oklahoma City, Okla 

Cox, W. G., Asst. to Sales Mgr., General 
Electric Co., Bloomfield, N. J. 

Croone, A. L., Sales Engr. Wm. W 
Short Co., Inc., New York, N. Y 

Crowoper, C. R., Mech. Engr., Dept. of 
Army, Corps of Engrs., Div. Engrs 
Office, Missouri River Div., Omaha, 
Nebr. 


Davis, T. E., Vice Pres., General Engi- 
neering & Sales Co., Omaha, Nebr 
Devany, J. P.. Mgr. Heating Dept., 
American Radiator & Standard Sani- 

tary Corp., Glendale, Calif. 

Donovan, G. T., Exec. Sec'y, Heating, 
Piping & Air Cond. Contractors Cin- 
cinnati Association, Cincinnati, Ohio. 
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Fercuson, L. A., Sales, Magarrell & Co., 
Council Bluffs, Ia. 

Fercuson, Tuomas, Mgr., Htg. Dept., 
Monarch Brass Mfg. Co., Ltd., Toron- 
to, Canada. 

Fink, H. D., Sec’y & Supvsr., Engrg. 
Dept., Stuart Cooling Corp. of Florida, 


, Miami, Fla. 

Finur, M. W., Ref. & Air Cond. In- 
structor, The Shreveport § Trade 
School, Shreveport, La. 

FrrzGeratp, R. F., Sec’y' Treas., 


FitzGerald Plumbing & Heating Co., 
Inc., Shreveport, La. 


Geas.ten, R. L., Pres., Triad Mfg. Co., 
Chicago, III. 

Gesuart, M. G., Vice Pres., Airtex, Inc., 
Houston, Tex. 

Getser, M. D., Field Supt., Mundet Cork 
Corp., Shreveport, La. 

GROENIGER, JACK, Estimating Draftsman, 
Sauer Co., Inc., Columbus, Ohio. 


Hammonp, M. A., Sales Engr., Taylor 
Forge & Pipe Works, Philadelphia, Pa. 

Hansen, V. P., Owner, V. P. Hansen 
Co., Milwaukee, Wis. 

Herti, J. A., Sales Engr., Preferred 
Equipment, Inc., Los Angeles, Calif. 

HERMANN, R. M., Dist. Mgr., 
Montgomery Bros., Portland, Ore. 

Howarp, P. B., Sales Mgr., Tomlinson 
Steam Specialty Co, Div. of 
Tomlinson Industries, Inc., Cleveland, 
Ohio. 

Hupson, A., Div: Mgr., Eggelhof Engi- 
neers, Shreveport, La. 

Hutsu, P. W., Factory Repr., Armstrong 
Furnace Co., Salt Lake City, Utah. 


Jacos, R. E., Director, Jacob Brothers, 
Ltd., Waterford, Irish Free State. 

JENSEN, M. A., Vice Pres. & Gen. Mgr., 
All Weather Control, Inc., Stockton, 
Calif. 

Jouanson, S. E., Industrial Htg. Engr., 
Minneapolis Gas Light Co., Minne- 
apolis, Minn. 


Katman, P., Sales Engr., Rodgers- 
Barbeck Co., Houston, Tex. 

Kriiesrew, J. B., Self Employed, St. 
Louis, Mo. 

Knerr, G. A., Owner, George A. Knerr, 
Buffalo, N. Y. 

Know tes, R. D., Partner, Bell-Hughes 
& Knowles, Fresno, Calif. 

Ko ts, P. H., Gen. Mgr., Gorton Roofing 
& Metal Works, Shreveport, La. 


Lanopon, R. L., Htg. & Vent. Sales 
Engr., E. H. Langdon Co., Seattle, 
Wash. 

Liveserry, A. W., Owner, Lineberry’s, 
Des Moines, Ia. 

LircurieLp, H. L., Co-Owner, Toole & 
Litchfield Co., Houston, Tex. 

LoerFriter, W. B., Sales Engr., Federal 
Supply Co., Oklahoma City, Okla. 


Mar.tatt, B. R., Partner, Marlatt’s 
Heating, Eugene, Ore. 

Martatt, M110, Partner, Marlatt’s Heat- 
ing, Eugene, Ore. 

Martin, K. B., Partner, Martin Bros., 
Toronto, Canada. 
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Martinson, C. A., Mgr., Dennis Refrig- 
eration Supply, Omaha, Nebr. 
Marrtuews, J. N., Stationary Engr. Chief, 


United Gas Pipe Line Co., Shreveport, 


La. 

McNamara, J. P., Sales Tech., United 
States Radiator Corp., Buffalo, N. Y. 

McPuan., H. A., Purch. Agent, Refriger- 
ative Supply, Inc., Portland, Ore. 

Meape, L. A., Mgr., Htg. & Indus. Dept., 
Morrill Plumbing & Heating Co., Oak- 
land, Calif. 

Miter, W. C., Sales Engr., T. C. Lang- 
don Co., Portland, Ore. 

Moreyon, Ricuarp, Sales Engr., Con- 
troltemp Equip. Dist., Brooklyn, N. Y. 

Morrow, W. J., Sales Engr., Minneapo- 
lis-Honeywell Regulator Co., Syra- 
cuse, N. Y. 


O’ConnELL, V. J., Sales, General Electric 
Co., New York, N. Y. 

Owen, J. O., Estimator, Taylor-Seiden- 
bach Co., Inc., Shreveport, La. 


Patterson, P. O., Supt., C. J. Carlson 
Co., Inc., Indianapolis, Ind. 

Porter, R. H., American Radiator & 
Standard Sanitary Corp.,: Pittsburgh, 
Pa. 

Quan, C. D., Draftsman, H. S. Haley, 
Cons. Engr., San Francisco, Calif. 


Ramsay, R. R., Dist. Mgr., Surface 
Combustion Corp., Buffalo, N. Y. 

Rast, W. N., Sales Engr., Gatlett Engrs., 
Inc., Dallas, Tex. 

REICHENBACH, J. W., JR., Engr., Harry 
J. Faltenbacher, Philadelphia, Pa. 

Reimer, LAvuRENCE, Estimator, Consoli- 
dated Conditioning Corp., New York, 
Bt 

Reynoups, J. A., Sales Engr., Minne- 
apolis- Honeywell Regulator Co., Port- 
land, Ore. 

Rusness, J. H., Industrial & Air Cond. 
Engr., Omaha Public Power Dist., 
Omaha, Nebr. 

Rose, A. A., Bldg. Engr., United Gas 
Pipe Line Co., Shreveport, La. 

ROWLAND, JoHN, Supervisor, Minneapo- 
lis Gas Light Co., Minneapolis, Minn. 


ScHank, K. L., Mgr. Sheet Metal Shop, 
Gage Plumbing & Heating, Inc., Salina, 
Kans. 

Scuuecut, L. W., Field Engr., Chrysler 
Airtemp Sales Corp., Houston, Tex. 

SecaALt, B. E., Pres., B. Segall Co., 
Shreveport, La. 

Snook, B. M., Vice Pres., A. D. Jacobson 
Plumbing & Heating Co., Inc., Kansas 
City, Mo. 

SPANGENBERG, T. E., Vice Pres., Pelican 
Equipment & Appliance Co., Inc., 
Shreveport, La. 

Stevens, C. H., Sales, Stevens Sales Co.., 
Salt Lake City, Utah. 

Stout, R. J.. Mideke Supply Co., Okla- 
homa City, Okla. 

Struwe, J. B., Mgr., Industrial Engrg. 
Dept., Southwestern Gas & Electric 
Co., Shreveport, La. 

Sryren, N. O. H., Owner, Ventilations- 
tekniska, Byran A. B., Stockholm, 
Sweden. 

Swan, C. G., Partner, Swan-Landers 
Co., Oklahoma City, Okla. 


Toote, J. D., Co-owner, Toole & 
Litchfield Co., Houston, Tex. 


TRAMMELL, G. E., Jr. Field En; 
Gentry-Brown Air. Cond. Co., I: 
Oklahoma City, Okla. 


VoLLENWeEIpEeR, H. E., Managing D 
Volsa A. G. (Co. Ltd.), Kempt 
Zurich, Switzerland. 


Wasson, G. F., Mgr. Indus. Div., S 
Rite Products, Inc., Delavan, Wis 
Wetts, R. L., Sales Engr., Marsha! 
Wells Co., Grand Rapids, Mich. 
Werner, G. C., Chief Engr., J. Varm 
& Partners, Cons. Engrs., Dublin, E 

Waurre, S. J., Co-owner, McDon: 
Plumbing & Heating Co., Oklah 
City, Okla. 

Wiccins, W. D., Sales Tech., Uni 
States Radiator Corp., Buffalo, N 

Witxinson, W. J., Mgr., Combus' 
Div., Ward-McKee Engineering, | 
Toronto, Canada. 

Winter, G. A., Sales, P. J. Shomer | 
Cleveland, Ohio. : 


Junior Members 


Bamrorp, R. M., Partner, H. M. Bam{ 
Hobart, Tasmania, Australia. 

Bastian, V. F., Mech. Draftsman, To! 
King & Day, Inc., St. Paul, Minn 


Bercer, F. W., Jr., Sales Engr., Parker 


Building Spec. Co., San Francis 
Calif. 
Bisuop, J. R., Promotional Sales Eng 


John J. Nesbitt, Inc., Philadelphia, Pa 


Biack, S. C., Jr., Mech. Engr., Parr é 


Aderhold, Architects, Oklahoma City 
Okla. 
Bocc1, 
Corp., Detroit, Mich 


Boncke, G. C., Production Engr., De- 
fender Div., E. I. du Pont De Nemour: 


& Co., Rochester, N. Y. 


Cavuvet, H. L., Mech. Engr., Reg. | 
Taylor, Cons. Engr., Houston, Tex 
Cocke, Joun, Engr., Air Engineering C 

Charlotte, N. C. 
Cor, P. E., Jr., Engr., Cary B. Gambi 
& Associates, New Orleans, La 


Dortery, E. L., Mech. Engr., G M 
Simonson, Cons. Engr., San Fra 
cisco, Calif 

Downs, Frep, Estimator, Dallas Plumb- 
ing Co., Dallas, Tex. 


Evans, R. C., Engr., Campbell-Elsey C: 
Salt Lake City, Utah. 


FREDERICKSEN, Bert, Mech. Engr., Th: 
Trane Co., Milwaukee, Wis. 


Grucie, W. A., Commercial Sales Eng! 
Cleveland Electric Illuminating C 
Cleveland, Ohio 

Gycax, E. E., Sales Engr., St. Lou 
Butchers Supply Co., St. Louis, M 


Hassan, J. W., New York Naval Ship- 
yard, Brooklyn, N. Y. 

Harpinc, J. E., Apprentice Draftsman 
Newport News Ship Building & Dr) 
Dock Co., Newport News, Va. 

Hecut, Hersert, Proj. Engr., Conso!i- 
dated Conditioning Corp., New York 
_ ue 

Hea, R. W., Jr., Mech. Engr., Dewitt 
C. Griffin & Assoc., Cons. Engr., Seat- 
tle, Wash. 

Horsroox, H. W., Sales, Minneapo!'s- 
Honeywell Regulator Co., Des Moines 
Ta. 
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Horcuxiss, R. D., Sales Engr., Minne- 
:polis-Honeywell Regulator Co., Kan- 
sas City, Mo. 


Keuy, E. J., Sales Engr., Bailey-Farrell 
Co., Charleston, W. Va. 


LanTery, Mario, Br. Mgr., Starco, Ltda., 
Rio de Janeiro, Brazil. 

Le Comte, A. J., Kroeschell Engineering 
Co., Chicago, Il. 

Lerrter, W. A., Jr., Asst. in Res., Col- 
lege of Engrg., University of Florida, 
Gainesville, Fla. 

Love, R. O., Assoc. to C. H. Love, Mfrs. 
Repr., Buffalo, N. Y. 

Lynam, J. T., Engr., W. V. Van Sickle 
Co., Cleveland, Ohio. 


MarcuHann, E. E., Engr., H. F. Watson 
Co., Inc., Houston, Tex. 

Markey, W. F., Draftsman, Newcomb 
& Boyd, Atlanta, Ga. 

Maut, J. A. Application Engr., Air 
Cond. Dept., General Electric Co., 
Bloomfield, N. J. 

Merwin, O. T., Engr., Buensod-Stacey, 
Inc.. New York, N. Y. 

Mrrov, K. C., Sales Engr., Neil H. 
Peterson Co., San Francisco, Calif. 
Moore, W. R., Partner, H. Edward Gross 

Co., Philadelphia, Pa. 

Morrison, Rosert, Sales, Globe Machin- 
ery & Supply Co., Des Moines, Ia. 

Munce, R. T., Sales Engr., H. K. Mead, 
Portland, Ore. 


Nernerser, W. F. D., Chief Engr., Tem- 
perature Equipment Corp., Cleveland, 
Ohio. 

Netson, F. H., Asst. Engr., C. T. Baker, 
Cons. Engr., Atlanta, Ga. 


Octesspy, SABERT, Jr., Res. Engr., South- 
ern Research Institute, Birmingham, 
Ala. 


Pass, Harotp, Field Engr.. Wm. H. 
Bunten, Philadelphia, Pa. 

Puttey, F. L., Engr., Gordon Lozier 
Corp., Omaha, Nebr. 

Py.e, R. F., Factory Repr., Hess, Greiner 
& Polland, Los Angeles, Calif. 


Reckman, W. C., Sales Engr., Minne- 
apolis-Honeywell Regulator Co., Cin- 
cinnati, Ohio. 

Ricnarps, J. M., Preciptron Engr., West- 
inghouse Electric Corp., Chicago, III. 


Scuutz, R. H., Sales Repr., Minneapolis- 
Honeywell Regulator Co., Memphis, 
Tenn. 

Secatt, B. E., Jr., Engr., B. Segall Co., 
Shreveport, La. 

Secserc, R. E., Jr. Engr., J. Donald 
Kroeker, Cons. Engr., Portland, Ore. 

Spooner, G. F., Dist. Mgr., General 
Blower Co., Chicago, III. 

Stites, W. R., Hall-Neal Furnace Co., 
Indianapolis, Ind. 

Storey, D. R., Vice Pres., John Tweddle, 
Ltd., Montreal, Canada. 

TessMan, M. O., Jr., Jr. Engr., Dallas 
Air Conditioning Co., Dallas, Tex. 

Wersserc, S. S., Supervising Engr., 
Weisberg Plumbing & Heating Co., 
West New York, N. J. 

Wrson, N. W., Asst. Mgr.-Sec’y, Larry 
Harrington Co., Inc. Portland, Ore. 

Yamas, G. J., Sales Engr., Parker Build- 
; ,eeceiien, Inc., San Francisco, 





Ziv1, S. M., Engr., Kennard Corp., 
Brentwood, Mo. 


Student Members 


ApASKA, JOHN, JR., Student, University 
of Illinois, Urbana, III. 

ALexanper, F. S. Jr., Grad. Student, 
University of Illinois, Urbana, III. 
ALLEN, R. E., Student, Purdue Univer- 

sity, W. Lafayette, Ind. 

Au.ey, W. R., Jr., Student, N. C. State 
College of Agriculture & Engineering, 
Raleigh, N. C. 

AtsHouse, R. H., Student, Purdue Uni- 
versity, W. Lafayette, Ind. 

Arant, H. D., Student, A. & M. College 
of Texas, College Station, Tex. 

ATHAN, L. L., Student, Purdue Univer- 
sity, W. Lafayette, Ind. 


BasrncTon, C. T., Student, Tulane Uni- 
versity, New Orleans, La. 

Baker, R. A., Student, N. C. State 
College of Agriculture & Engineering, 
Raleigh, N. C. 

BertraM, P. F., Student, Purdue Uni- 
versity, W. Lafayette, Ind. 

Beseke, K. L., Student, Purdue Univer- 
sity, W. Lafayette, Ind. 

Brnper, W. D., Student, Purdue Univer- 
sity, W. Lafayette, Ind. 

Borcer, E. R., Student, Purdue Uni- 
versity, W. Lafayette, Ind. 

Buuve, D. E., Student, Purdue University, 
W. Lafayette, Ind. 

BraAcewe i, L. M., Jr., Student, A. & M. 
College of Texas, College Station, Tex 

Brown, C. V., Student, A. & M. College 
of Texas, College Station, Tex. 

Burkart, H. A., Jr., Student, Purdue 
University, W. Lafayette, Ind 

Burveson, R. L., Student, Purdue Uni- 
versity, W. Lafayette, Ind. 


CARPENTER, R. M., Student, N. C. State 
College of Agriculture & Engineering, 
Raleigh, N. C. 

CrarK, H. H., Jr. Student, Purdue 
University, W. Lafayette, Ind. 

Cotuins, H. W., Student, Purdue Uni- 
versity, W. Lafayette, Ind. 

Craic, P. S., Student, Tulane Univer- 
sity, New Orleans, La. 


D'Amico, J. E., Student, David Ranken 
Jr. School of Mechanical Trades, St. 
Louis, Mo. 

Davis, C. P., Jr., Res. Asst. & Grad. 
Student, Purdue University., W. La- 
fayette, Ind. 

Devuincer, W. T., Student, Purdue Uni- 
versity, W. Lafayette, Ind. 

Devirn, J. J. Jr., Student, Tulane Uni- 
versity, New Orleans, La. 

DeWrrrt, S. L., Student, Michigan State 
College, Lansing, Mich. 


Eckert, N. G., Student, Purdue Univer- 
sity, W. Lafayette, Ind 


FLANNAGAN, S. G., Student, N. C. State 
College of Agriculture & Engineering, 
Raleigh, N. C. 


Gacnet, W. J., Jr. Student, Tulane 
University, New Orleans, La. 

Garrison, J. R., Student, A. & M. College 
of Texas, College Station, Tex. 

Gtenn, J. M., Student, N. C. State Col- 
lege of Agriculture & Engineering, 
Raleigh, N. C. 
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Go.ps.att, H. H., Student, Purdue Uni- 
versity, W. Lafayette, Ind 

Green, W. E., Student, Purdue Univer- 
sity, W. Lafayette, Ind 

Greene, Basit, Student, N. C. State 
College of Agriculture & Engineering, 
Raleigh, N. C. 


Hautett, S. G., Jr. Student, Purdue 
University, W. Lafayette, Ind. 

HANLEN, P. M., Student, David Ranken 
Jr. School of Mechanical Trades, St 
Louis, Mo. 

Hazen, T. E., Student, Purdue Univer- 
sity, W. Lafayette, Ind 

Hirtz, E. F., Jr., Student, Purdue Uni- 
versity, W. Lafayette, Ind 

Hosses, W. H., Jr., Student, Purdue 
University, W. Lafayette, Ind 

Hopkins, G. J., Jr., Student, Purdue 
University, W. Lafayette, Ind 

Hoyt, H. J., Student, Purdue University, 
W. Lafayette, Ind. 

Hunt, E. C., Jr., Student, N. C. State 
College of Agriculture & Engineering, 
Raleigh, N. C. 


Jounson, H. O., Student, Purdue Uni- 
versity, W. Lafayette, Ind. 


Kircnu, N. J., Student, Purdue Univer- 
sity, W. Lafayette, Ind 


Lamm, K. L., Grad. Student, University 
of Illinois, Urbana, III. 

Luioyp, R. T., Jr., Student, N. C. State 
College of Agriculture & Engineering, 
Raleigh, N. C. 

Lone, D. M., Student, Purdue Univer- 
sity, W. Lafayette, Ind. 

Lucas, P. M., Student, Michigan Col- 
lege of Mining & Technology, Hough- 
ton, Mich. 


Mason, L. B., Jr., Student, Purdue Uni- 
versity, W. Lafayette, Ind. 

May, STAN.tey, Student, Purdue Uni- 
versity, W. Lafayette, Ind. 

McCacuern, C. W., Jr., Student, N. C. 
State College of Agriculture & En- 
gineering, Raleigh, N. C. 

McHuceu, W. J., Student, Michigan Col- 
lege of Mining & Technology, Hough- 
ton, Mich. 

McNet., W. F., Student, A. & M. Col- 
lege of Texas, College Station, Tex 

Micnarmorr, R. A., Student, Purdue 
University, W. Lafayette, Ind. 

Miter, J. H., Student, Purdue Univer- 
sity, W. Lafayette, Ind. 

Miter, K. H., Student, Michigan Col- 
lege of Mining & Technology, Hough- 
ton, Mich. 

Morrirtt, J. H., Student, N. C. State Col- 
lege of Agriculture & Engineering, 
Raleigh, N. C. 

Moors, F. E., Student, Purdue Univer- 
sity, W. Lafayette, Ind. 

Moore, L. R., Student, University of 
Illinois, Urbana, III. 

Moore, P. Sr. J., Jr., Student, N. C. 
State College of Agriculture & En- 
gineering, Raleigh, N. C. 

Movw, H. J., Student, Purdue Univer- 
sity, W. Lafayette, Ind. 
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Narrzcer, M. E., Student, Purdue Uni- 
versity, W. Lafayette, Ind. 

Nickey, J. M., Student, Purdue Univer- 
sity, W. Lafayette, Ind. 


Otson, W. B., Student, University of 
Minnesota, Minneapolis, Minn. 

OverinGc, R. E., Student, N. C. State 
College of Agriculture & Engineering, 
Raleigh, N. C. 


Petite, R. C., Student, Purdue Univer- 
sity, W. Lafayette, Ind. 

PEenNINGROTH, C. H., Student, Purdue 
University, W. Lafayette, Ind. 

Petrie, J. W., Student, Purdue Univer- 
sity, W. Lafayette, Ind. 

Petry, B. E., Student, Purdue Univer- 
sity, W. Lafayette, Ind. 

Prennic, H. G., Student, Purdue Univer- 
sity, W. Lafayette, Ind. 

PoWLENKO, Epwarp, Student, Michigan 


H. G. RICHARDSON 
DIES SUDDENLY 


Henry G. Richardson, Salt Lake 
City, Utah, passed away suddenly on 
May 3, 1948. Mr. Richardson joined 
the Society in 1934 and was the 
first president of the Utah Chapter, 
having been one of its organizers. 
He also served as a member of its 
Board of Governors for a number of 
years. At the time of his death he 
was serving as a member of the So- 
ciety’s Nominating Committee. 

Born in Salt Lake City, March 24, 
1887, Mr. Richardson attended the 
University of Utah, receiving his 
B. S. degree in mining in 1911. Dur- 
ing his college career he was noted 
for athletic prowess, particularly in 
football and track. His record in 
football, basketball and track at 
the University still is a campus con- 
versation topic. He became athletic 
coach for Salt Lake High School, an 
activity he continued until 1918. 

In 1918 the firm of Hawley-Rich- 
ardson-Williams Co. was established 
specializing in heating, ventilating 
and air conditioning work. Mr. 
Richardson served as vice president 
of this firm and later he became a 
partner in the firm of Williams- 
Richardson Co., serving for a num- 
ber of years as president. 

Mr. Richardson was a member of 
the Church of Jesus Christ of Lat- 
terday Saints. 

Besides his widow, he is survived 
by four daughters, two sons, a 
brother, a sister, and four grand- 
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College of Mining & Technology, 
Houghton, Mich. 

Prener, H. C., Student, Purdue Univer- 
sity, W. Lafayette, Ind. 


Rescor.a, C. L., Student, Michigan State 
College, Lansing, Mich. 

Rosinson, H. R., Jr., Student, A. & M. 
College of Texas, College Station, Tex. 

Rosinson, W. M., Student, Purdue 
University, W. Lafayette, Ind. 

Rowtanp, D. R., Student, Michigan 
State College, Lansing, Mich. 

Rusu, C. B., Student, Purdue Univer- 
sity, W. Lafayette, Ind. 


SeetcH, Henry, Jr., Student, Purdue 
University, W. Lafayette, Ind. 

Seca, R. S., Student, A. & M. College 
of Texas, College Station, Tex. 

Speer, T. A., Student, A. & M. College 
of Texas, College Station, Tex. 

St. Germain, W. E., Student, Purdue 
University, W. Lafayette, Ind. 

SuHarrner, C. R., Jr., Student, Purdue 
University, W. Lafayette, Ind. 

Streciitz, Tuomas, Student, Purdue 
University, W. Lafayette, Ind. 





children, to whom the officers and 
Council of the AMERICAN SOCIETY OF 
HEATING AND VENTILATING ENGINEERS 
extend their sincerest sympathy. 


R. B. JENNINGS’ 
DEATH SUDDEN 


Word has been received of the 
death of Robert B. Jennings, district 
manager, The Trane Co., Columbus, 
Ohio. 

Mr. Jennings was born on May 7, 
1901 at Columbus, Ohio, where he 
attended the North High School. 
He received a degree in civil en- 
gineering from Ohio State Univer- 
sity in 1925. His first assignment 
was with the Jennings-Lawrence 
Co., Columbus, working on survey- 
ing and civil engineering. Later in 
1925 he became assistant division 
engineer for the C & O railroad. In 
1926 he was chief designing engi- 
neer for the City of Columbus. He 
joined The Trane Co. in 1938 as 
manager of the Columbus office, in 
charge of engineering, heating, ven- 
tilating and air conditioning equip- 
ment. 

During the war he served as com- 
mander (E.C.) U. S. Naval Reserve 
on active duty. Following the war 
he returned as manager of the 
Columbus office of The Trane Co. 

He joined the Society in 1946 and 
was a member of the Central Ohio 
Chapter. 

The Officers and Council of the 
AMERICAN SOCIETY OF HEATING AND 
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Sykes, W. A., Jr., Student, N. C. St 
College of Agriculture & Engineer 
Raleigh, N. C. 


Taytor, R. W., Student, Purdue Univ 
sity, W. Lafayette, Ind. 
TuHompson, E. B., Student, A. & M. ( 
lege of Texas, College Station, 1 
Tuomson, R. C., Student, Purdue | 
versity, W. Lafayette, Ind. 
THORNBERRY, H. R., Student, Pur 
University, W. Lafayette, Ind. 
TrmMMERMAN, L. B., Student, Purdue | 
versity, W. Lafayette, Ind. 


Wa txer, W. E., Student, A. & M. Co! 
of Texas, College Station, Tex. 

Wa tsiiiicn, J. J., Jr., Student, Pu 
University, W. Lafayette, Ind. 

Wuson, R. W., Student, Purdue Uni 
sity, W. Lafayette, Ind. 

Wricnt, J. W., Student, Mich 
College of Mining & Techno 
Houghton, Mich. 


Yerkovicn, L. A., Student, Mic! 
State College, Lansing, Mich. 


VENTILATING ENGINEERS extend t! 
sympathy to his family. 


MEMBER FOR HALF CENTURY 
DIES IN ENGLAND 

J. Nelson Russell, Life Member of 
the ASHVE since 1937, passed awa) 
on April 28, 1948. Mr. Russell 
though he lived in England, 
ways took an active interest in t 
Society and attended several of its 
Annual Meetings. 

Mr. Russell was born in Londo: 
on January 6, 1870, and attended 
home schools there. Upon gradua- 
tion from the Finsbury Technica 
College in 1887, he was apprentices 
to the firm of Rosser and Russe! 
specialists in heating and ventilat 
ing. In 1894 he became director 
the firm. Although Mr. Russel) hac 
been retired for three years, he wa 
chairman of the company until ! 
death. 

Elected to membership in the So- 
ciety in 1889, Mr. Russell was one 
of its oldest members. In 1934 hi 
made a trip to the United States 
visiting several local chapters anc 
attending their meetings. In som 
instances he gave an accoun! 
the differences between the Engiis! 
and American heating and ven'ila'- 
ing practices. 

The Officers and Council of ‘ 
AMERICAN SOCIETY OF HEATING AN! 
VENTILATING ENGINEERS extend ‘he! 
sincere sympathy to his fami 
their great loss. 
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AMERICAN SOCIETY OF HEATING 
AND VENTILATING ENGINEERS 


Headquarters: 51 Madison Ave., New York 10, N. Y. (Tel.: MUrray Hill 3-0291) 


Officers 

ee Sica eden chin eeens eed ieekunsnmieal G. L. Tove 
es a ciuac cthébadeeeokeswaveusetat A. E. Sracry, Jr 
a hn oe cc as buieneet aunpweee L. T. Avery 
tien einen se geceedsbesediteedeedinddumane L. E. See.ey 
eh thne badges ednevses ee nceessevesevoeneses A. V. HuTcHInson 
ond don was vole enwadheoceseeketumel Cart H. Fix 
EE EE ee C. A. McKeemMan 
Council 


G. L. Tove, Chairman A. E. Sracey, Jr., Vice Chairman 

Three Years: D. M. Auten, F. A. Hamter, C. S. Leopotp, H. E. 
SPROULL. 

Two Years: M. W. Brsuor, Cart F. Boesrer, Leo Huncerrorp, R. F. 
TAYLOR. 

One Year: E. G. Carrrer, F. W. Hutcutson, R. A. Suerman, B. M. 
Woopvs, M. S. Wunoverticn, L. N. Honrer, Ex-Officio. 


Council Committees 

Executive—G. L. Tuve, Chairman; L. T. Avery, A. E. Stacey, Jr., 
L. E. See.ey, Ex-Officio. 

Finance—R. A. Suerman, Chairman; L. T. Avery, C. S. Leoporp, 
L. E. Seerey, Ex-Officio. 

Program and Papers—A. E. Sracey, Jr., Chairman; M. W. Brsnop, 
F. W. HutTcHInson. 

Membership—R. F. Taytor, Chairman; E. G. Carrter, Leo HuNncERForRD 

Standards—M. S. Wunverticn, Chairman; D. M. Atten, C. F. Boestrer 


Advisory Board 


Baldwin M. Woods, Chairman; Homer Addams, M. F. Blankin, W. H. 
Carrier. S. E. Dibble, S. H. Downs, W. H. Driscoll, E. O. Eastwood, 


W. L. Fleisher, H. P. Gant, F. 


E. Giesecke, E. Holt Gurney. L. A. 


Harding, H. M. Hart, C. V. Haynes, E. Vernon Hill, John Howatt, 
D. D. Kimball, G. L. Larson, S. R. Lewis, J. F. McIntire, Alfred J. 
Offner, F. B. Rowley, A. C. Willard and C.-E. A. Winslow. 


Chapter Delegates Committee 1948 


CHAPTER DELEGATE ALTERNATE 
ATLANTA L. L. Barnes Leo Sudderth, Jr. 
Centra New Yorx H. K. Ormsby Cc. O. Mackey 
CewrraL OnIO H. R. Allonier W. M. Myler, Jr. 
CINCINNATI H. K. Jennings M. E. Mathewson 
CoNNECTICUT S. R. Osborne Winfield Roeder 
Deuta J. S. Burke L. R. Maxwell 
Gotpen GarTe John Everetts, Jr. N. H. Peterson 
ILLINOIS W. A. Kuechenberg Cc. M. Burnam, Jr. 
INDIANA I. W. Cotton G. B. Supple 
lowa C. A. Wheeler D. C. Murphy 
Kansas Crry H. E. Gould Henry Nottberg, Jr. 
MANITOBA D. S. Swain Einar Anderson 
MASSACHUSETTS Adolph Ehrenzeller R. T. Kern 
MEMPHIS E. E. Scott 
MICHIGAN A. E. Knibb E. F. Hyde 
MINNESOTA L. C. Gross B. F. McLouth 
Monrreat T. H. Worthington Leo Garneau 
NEBRASKA K. R. Magarrell K. E. Martin 
New Yorx M. C. Giannini A. A. Bearman 
Norra CAROLINA E. S. deWitt DeParx Stimsen 
Norra Texas Cc. R. Gardner G. A. Linskie 
NorTuern Onto W. R. Moore L. S. Ries 
OKLAHOMA G. T. Donceel E. T. P. Ellingson 
ONTARIO E. G. Spall A. J. Strain 
OREGON E. R. Lokey Cc. W. Brissenden 
Pactric NORTHWEST L. L. Bysom J. D. Sparks 
PHYLADELPHIA J. O. Kirkbride E. K. Wagner 
PrIrrssuRGH B. B. Reilly C. H. Schneider 
Rocky Mountain H. H. Herman D. J. McQuaid 
Sr. Lours G. W. F. Myers B. L. Evans 
Sourm Texas L. L. Ladewig c. C. Quin 
Sourmern Caurrornta R.A. Lowe R. S. Farr 
Sovrnwesrt Texas G. R. Rhine I. W. Wilke 
Uran C. E. Ferguson E. V. Gritton 
ViIncINtIA D. E. Phillips 
Wasuincron, D. C. H. H. Hill A. S. Gates, Jr. 
Western MICHIGAN H. R. Limbacher C. H. Pesterfield 
Western New York Roswell Farnham Edwin Woolcock 
Wisconsin F. J. Nunlist J. R. Vernon 


Special Committees 
Admission and Advancement—E. R. Queer, Chairman; T. F. Rockwell 
two years), L. S. Ries (three years). 


ASHVE Code for Testing Heavy Duty Furnaces—E. K. ll, 
‘hairman; Bowen Campbell, R. S. Dill. F. A. Kitchen, A. P. tz, 


irl, B 


v. J. . F. McLouth, F. L. Meyer, F. 
‘son, B. B. Reilly, Dr. H. J. Rose, H. A. 


J. Nunlist, A. A. 


Soper. 
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Chapter Relations—D. M. Allen, Chairman; C. Z. Adams. C. S. Koehler, 
J. Donald Kroeker, C. H. Pesterfield, W. F. Ryan, D. A. Stott 

Constitution and By-Laws—S. H. Downs, Chairman; John James 
H. E. Sproull. 

Guide Publication—R. C. Cross, Chairman; A. B. Algren, R. L. Byers 


R. P. Cook, B. H. Jennings, H. R. Limbacher, W. M. Wallace, II, W. N. 


Witheridge, Nathaniel Glickman, Cyril Tasker, Ex-Officio. 

Nominating—J. E. Haines, Minneapolis, Minn., Chairman; R. H 
Carpenter, New York, N. Y., Vice Chairman; F. C. McIntosh, Pitts- 
burgh, Pa., Secretary; C. M. Ashley, Syracuse, N. Y.. Leo Garneau 
Montreal, Que., Canada; John James, Chicago, Ill.: G. W. F 
Myers, St. Louis, Mo.; G. B. Supple, Indianapolis, Ind.; Art Theobald 
Los Angeles, Calif.; W. M. Wallace, II], Durham, N. C. Alternates 
H. King McCain, Atlanta, Ga., and D. M. Mills, Houston, Tex 


Publication—John James, Chairman; R. S. Dill, S. S. Sanford, R. D 
Madison, Ex-Officio. 


Committee on Research 


ASHVE Research Laboratory, 7218 Euclid Ave., Cleveland 3, 
Ohio (Tel.: EXpress 6161) 


L. N. Hunter, Chairman R. D. Maprson, Vice Chairman 
Cyrm Tasker, Director of Research A. C. Frevoner, Ex-Officio 

Executive Committee: L. N. Hunter, Chairman; R. D. Madison, Vice 
Chairman; L. G. Miller, L. P. Saunders, W. E. Zieber. 

Three Years: A. B. Atcren, M. C. Granntnt, C. W. Jonnson, E. R 
Queer, W. E. Zreser. 

Two Years: R. C. Cross, M. K. Fannestocx, Jonn James, F. J 
Kurrs, T. H. Urpant. 

One Year: L. N. Hunter, C. O. Mackey, R. D. Manptson, L. G. Mriier 
L. P. SaunpDERs 


Technical Advisory Committees 1948 


Alr Cleaning: R. S. Dill, Chairman; L. L. Dollinger, Jr. O. C 
Eliason; R. S. Farr, C. D. Graham, A. B. Hubbard, R. E. Hunsaker 
D. L. Hunzicker, J. W. May. K. W. MacKenzie, R. H. Mills, G. W 
Penney, L. P. Saunders*, R. P. Warren, R. D. Wood 

Air Distribution and Air Friction: Ernest Szekely, Chairman; 
N. E. Berry, S. H. Downs, F. B. Holgate. F. J. Kurth*, J. N. Livermore 
R. D. Madison*, G. E. McElroy, L. G. Miller*, D. W. Nelson, G. B 
Priester, C. A. Thorp, T. H. Troller. 

Combustion: R. K. Thulman, Chairman; P. R. Achenbach, J. F 
Barkley, L. L. Connell, R. C. Cross*, R. B. Engdahl, R. C. Johnson 
W. B. Kirk, J. W. Miller, W. M. Myler, Jr., H. J. Rose, K. O 
Schlentner, E. T. Selig, Jr., T. H. Smoot. 

Cooling Load: W. E. Zieber*, Chairman; C. M. Ashley, R. D. Blum, 
W. F. Friend, R. H. Heilman, H. W. Heisterkamp, R. C. Jordan, C. F 
Kayan, J. N. Livermore, R. H. Lock, C. O. Mackey*, J. P. Stewart 

Corrosion: L. F. Collins, Chairman; A. S. Gates. Jr., A. E. Griffin 
E. W. Guernsey, R. L. Hallett, P. G. Kayser, H. A. Pray, F. N. Speller 
T. H. Urdahl®. 

Heat Flow Through Glass: R. A. Miller, Chairman; A. B 
Algren*, A. H. Baker, F. L. Bishop, Jr., J. E. Frazier, J. S. Herbert, 
E. H. Hobbie, L. K. Jones, C. O. Mackey*, F. W. Preston, W. C 
Randall, Vic Sanders, H. B. Vincent, G. B. Watkins, F. C. Wood 

Heating Load: T. F. Rockwell, Chairman; C. M. Ashley, R. A. 
Biggs. A. I. Brown, R. C. Cross*, R. S. Dill, W. S. Harris, J. M 
Hartman, S. I. Rottmayer, M. W. Shears, G. H. Tuttle. 

Industrial Ventilation: W. N. Witheridge, Chairman; A. D 
Brandt, W. B. Harris, W. C. L. Hemeon, D. E. Humphrey, C. W 
Johnson*, J. M. Kane, M. G. Kershaw, L. L. Lewis, L. G. Miller*, 
H. A. Mosher, B. F. Postman, B. R. Small, R. P. Warren, H. E. Ziel 

Insulation: E. R. Queer*, Chairman; R. E. Backstrom, C. B 
Bradley, R. B. Crepps, C. H. Jefferson, H. E. Lewis, L. E. Pasek, H. E 
Robinson, Vic Sanders, T. D. Stafford, L. V. Teesdale, R. K. Thulman 
T. T. Tucker, P. M. Woodworth. 

Panel Heating and Cooling: G. D. Winans, Chairman; A. B 
Algren*, R. L. Byers, P. B. Gordon, L. N. Hunter* (Ex-Officio), John 
omen) J. S. Locke, John Magos, H. F. Randolph, Cyril Tasker (Ex- 

cio). 

Group A—Heat Distribution Within and Behind the Panel: P. B 
Gordon, Chairman; A. B. Algren*, R. A. Biggs, R. S. Dill, H. L 
Flodin, F. E. Giesecke, W. S. Harris, C. F. Kayan, G. D. Lain, 
C. W. Meininger, D. L. Mills, C. W. Nessell, P. S. Park, S. I 
Rottmayer, S. K. Smith, R. K. Thulman, S. M. Van Kirk, G. L 
Wiggs, L. H. Yeager. 

roup B—Heat vanes r Between the Panel and the Space: John 

James*, Chairman; H. F. Randolph, Vice Chairman; C. M. Ashley. 

J. T. Bergen, C. F. Boester, Wharton Clay, Linn Helander, A. L 

Jaros, Jr.. H. A. Lockhart, C. O. Mackey*, R. A. Miller, G. W 

Penney, G. G. Sward, J. M. van Nieukerken. 

Group D—Controls: J. S. Locke, Chairman; A. B. Algren*, H. W 

Alyea, S. D. Browne, R. L. Campbell, C. M. Garner, P. B. Gordon, 

W. J. Hajek, A. J. Keating, W. H. Kliever, H. T. Kucera, P. F 

Neess, R. S. Penn, J. K. M. Pryke, E. J. Ritchie, C. W. Signor. 

N. D. Skinner, A. S. Widdowfield. 

Physiological Research: C.-E. A. Winslow, Chairman; Thomas 
Bedford, M.D., Capt. A. R. Behnke, MC, USN, E. W. Brown, M.D.., 
A. C. Burton, M.D., E. F. DuBois, M.D., A. P. Gagge, R. M. Graham, 
M.D., R. W. Keeton, M.D., D. H. K. Lee, M.D., L. G. Miller*, André 
Missenard, Charles Sheard. 

Sorbents: John Everetts., Jr.. Chairman; F. C. Dehler, M. C 
Giannini*, C. H. B. Hotchkiss, E. R. McLaughlin, J. C. Patterson, 
G. L. Simpson, F. J. Swaney. 

Weather Design Conditions: T. H. Urdahi*, Chairman; J. C 
Albright, P. D. Bemis, H. S. Birkett, J. P. Fitzsimons, J. H. Hart, 
W. L. Holladay, W. M. Wallace, II. 


*Member of Committee on Research 
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Atlanta: Organized, 1937. Headquarters, Atlanta, Ga. Meets, First 
Friday. President, L. L. Barnes, 3865 Wieuca Terrace. Secretary, R. L 
Beach, 131 Clarion Ave., Decatur. 


Central New York: Organized 1944. Headquarters, Syracuse, N. Y. 
President, D. L. Mills, 1407 N. Madison St., Rome. Secretary, J. H 
Carpenter, 3515 Midland Ave., Syracuse 7. 


Central Ohio: Organized, 1944. Headquarters, Columbus, Ohio. 
Meets, Third Monday. President, W. M. Myler, Jr., P.O. Box 267, 
Columbus 16. Secretary, H. G. Hays, 851 W. Third Ave., Columbus 8 


Cincinnati: Organized 1932. Headquarters, Cincinnati, Ohio. Meets 
First Tuesday. President, H. K. Jennings, 1639 Union Trust Bldg., 
ve 2. Secretary, K. B. Little, 832 Temple Bar Bldg., Cin- 
cinna A 


Connecticut: Organized, 1940. Headquarters, New Haven, Conn 
President, E. C. Marsden, 44 Hicks St., Hartford. Secretary, T. L 
Arnold, 26 Francis Ave., Hartford. 


Delta: Organized, 1939. Headquarters, New Orleans, La. Meets, 
Second Tuesday. President, L. V. Busenlener, 2927 Jackson Ave., New 
Orleans 13. Secretary, Ralph Elizardi, 314'2 St. Charles Ave., New 
Orleans 12. 


Golden Gate: Organized, 1937. Headquarters, San Francisco, Calif 
Meets, First Thursday. President H. V. Hickman, 1129 Folsom St., 
San Francisco 1. Secretary, R. C. Cushing, 1136 Howard St., San 
Francisco 3. 


Illinois: Organized, 1906. Headquarters, Chicago, Ill. Meets, Second 
Monday. President, C. M. Burnam, Jr., 6 N. Michigan Ave., Chicago 2 
Secretary, G. W. Bornquist, 629 W. Washington Blvd., Chicago 6. 


Indiana: Organized, 1943. Headquarters, Indianapolis, Ind. Meets 
Fourth Friday. President, P. R. Jordan, 311 E. South St., Indianapolis 4 
Secretary, C. F. A. Locke, 1007 N. Meridian St., Indianapolis 4. 


Iowa: Organized, 1940. Headquarters, Des Moines, Ia. Meets, Sec- 
ond Tuesday. President, D. C. Murphy, 840 Fifth Ave., Des Moines 14 
Secretary, R. S. Stover, Kresge Bldg., Marshailtown. 


Kansas City: Organized, 1917. Headquarters, Kansas City, Mo 
Meets First Monday. President, H. E. Gould, 1924 Oak Rd., Kansas 
City 8. Secretary, K. M. Stevens, 1510 Main St., Kansas City 


Manitoba: Organized, 1935. Headquarters, Winnipeg, Man., Canada 
Meets, Second Thursday. President, J. R. Stephenson, 278 Main St 
Winnipeg. Secretary, D. F. Michie, 278 Main St., Winnipeg 


Massachusetts: Organized, 1912. Headquarters, Boston, Mass 
Meets, Third Tuesday. President, R. T. Kern, 51 Claflin St., Leominster 
Secretary, D. W. Blair, 59 Frost St., Cambridge. 


Memphis: Organized, 1944. Headquarters, Memphis, Tenn. Meets, 
First Monday. President, E. E. Scott, 918 Dermon Bldg., Memphis 3 
Secretary, A. T. Bevil, 1521 Waverly Ave., Memphis 6. 


Michigan: Organized, 1916. Headquarters, Detroit, Mich. Meets 
First Monday after 10th of month. President, E. F. Hyde, 708 Oakland 
Ave., Birmingham. Secretary, J. H. Spurgeon, 5050 Joy Rd., Detroit 4 


Minnesota: Organized, 1918. Headquarters, Minneapolis, Minn 
Meets, First Monday. President, O. L. Lilja, 5000 16th Ave., S., Min- 
neapolis 7. Secretary, E. F. Snyder, Jr., 4324 Zenith Ave. N 
Minneapolis 12. 


Montreal: Organized, 1936. Headquarters, Montreal, Que., Canada 
Meets, Third Monday. President, Leo Garneau, 25 Salisbury Rd., 
— — Que. Secretary, R. R. Noyes, 630 Dorchester St. W 

ontreal. 


Nebraska: Organized, 1940. Headquarters, Omaha, Neb. Meets, 
Second Tuesday. esident, Verne Simmonds, 2416 Vane St., Omaha 
Secretary, G. W. Colburn, 106 N. 15th St., Omaha 2. 


New York: Organized, 1911. Headquarters, New York, N. Y 
Meets, Third Monday. President, A. A. Bearman, 444 West 56th St., 
New York 19. Secretary, Carl H. Flink, Room 3000, 51 Madison Ave.., 
New York 10. 


North Carolina: Organized, 1939. Headquarters, Durham, N. C. 
Meets, Quarterly. President, E. S. deWitt, 1211 Commercial Bank Bldgz., 
Charlotte. Secretary, R. M. Warren, Jr., 1001 N. Church St., Charlotte 1 


North Texas: Organized, 1938. Headquarters, Dallas, Tex. Meets, 
Third Monday. President, B. S. Foss, Jr., 711 Construction Bidg., 
Dallas 1. Secretary, Herman Blum, Jr., 2812 Fairmount St., Dallas 4. 


Northern Ohio: Organized, 1916. Headquarters, Cleveland, Ohio. 
Meets, Second Monday. President, John James, 3170 W. 106th St., 
na 11. Secretary, W. M. Rowe, 1302 Swetland Bldg. Cleve- 
an : 
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Oklahoma: Organized, 1935. Headquarters, Oklahoma City, O 


Meets, Second Monday. 
Oklahoma City 6. Secretary, J. R. Patten, 627 N.W. Second St., Ok 


homa City 


Ontario: Organized. 1922. Headquarters, Toronto, Ont., Can: 
Meets, First Monday. President, E. G. Spall, 73 Simcoe St., Toront 
Secretary, H. R. Roth, 57 Bloor St., W., Toronto, Ont. 


Oregon: Organized, 1939. Headquarters, Portland, Ore. Me 
Thursday after First Tuesday. President, E. R. Lokey, 1238 N 
Glisan St., Portland 9. Secretary, A. N. Hoss, 621 S. W. Alder, Porth: 


Pacific Northwest: Organized, 1928. Headquarters. Seattle, W 
Meets, Second Tuesday. President, L. L. Bysom, 1214 Eighth 
Bremerton. Secretary, D. O. Mead, 816 Arctic Blidg., Seattle 4 


Philadelphia: Organized, 1916 Headquarters, Philadelphia 
Meets, Second Thursday. President, J. O. Kirkbride, Fourth & Lo 
Sts., Philadelphia 6. Secretary, M. E. Barnard, 12 S. 12th St., Pt 


a 


delphia 7. 


b 


President, J. H. Spaan, Jr., 1303 N. Ke 


Pittsburgh: Organized, 1919. Headquarters, Pittsburgh, Pa. Me« 


Second Monday. President, H. E. Park, 201 E. Carson St., Pittsbu 
19. Secretary, E. H. Riesmeyer, Jr., 231-33 Water St., Pittsburgh 


Rocky Mountain: Organized, 1944. Headquarters, Denver, C 


Meets, First Wednesday. President, Fred Janssen, 1123 W. Third Ave 


Denver 9. Secretary, F. C. Allen, 4467 King St., Denver 11. 
s 


St. Louis: Organized, 1918. Headquarters, St. Louis, Mo. Me 
First Tuesday. President, B. L. Evans, 571 Stratford Ave., Univer 
City. Secretary, C. H. Burnap, 1635 Syndicate Trust Bldg., St. Loui 


Shreveport: Organized 1948. Headquarters, Shreveport, La. Pr: 
dent, W. E. FitzGerald. 939 Louisiana Ave., Shreveport. Secret: 
O. J. Dykes, Jr., 1012 Market St., Shreveport 


t 


Seuth Texas: Organized, 1938 Headquarters, Houston, Tex 


Meets, Third Friday President, C. C. Quin, 
Houston 6. Secretary, R. J. Salinger, 4510 Dewberry Lane, Houstor 


809 Stuart Ave 


Southern Califernia: Organized, 1930 Headquarters, Los Angels 


Calif. Meets, Third Wednesday. President, R. S. Farr, 2615 Southwe 


Dr., Los Angeles. Secretary. L. J. Helms, 633 S. Berendo St 
Angeles 5 
Southwest Texas: Organized, 1946. Headquarters, San Antor 
Tex. President, F. C. Benham, Jr., 702 S. Flores St., San Antor 
Secretary, L. S. Pawkett, 810 Insurance Bldg., San Antonio 5 


Utah: Organized, 1944. Headquarters, Salt Lake City, Utah. Mee 


First Wednesday. President, E. V. Gritton, 2470 S. 15th, Salt Lake 


City 5. Secretary, C. E. Ferguson, 838 Garfield Ave., Salt Lake C 
. 
Virginia: Organized. 1946 Headquarters, Norfolk, Va Ac 
President, J. E. White, 7607 Gloucester Ave., Norfolk 5. Secret 
D. E. Phillips, P. O. Box 674, Newport News 


Washington, D. C.: Organized, 1935. Headquarters, Washingtor 


D. C. Meets, Second Wednesday. President, A. S. Gates, Jr., 621 
Jackson St., Arlington, Va. Secretary, J. G. Muirheid, 


Hampshire Ave., N. W., Washington 9 


Western Michigan: Organized, 193). Headquarters, Grand Ra 
Mich. Meets, Second Monday. President, H. W. Wolters, 820 St 


: 


ty 


" 
‘ 


2013 New 


€ 


Ave., N.W., Kalamazoo 54. Secretary, C. V. Saunders, P. O. Box 67 


Kalamazoo 99 


Western New York: Organized, 1919. Headquarters, Buffalo 
Meets, Second Monday. President, Edwin Woolcock, 2217 15tt 
Niagara Falls, N. Y. Secretary, T. F. Killeen, 374 Delaware 
Buffalo 2 


Wisconsin: Organized, 1922. Headquarters, Milwaukee, Wis. Mee' 


Third Monday. President, W. A. Ouweneel, 514 E. Ogden Ave 
waukee 2. Secretary, H. F. Brinen, 2226 Kinzie Ave., Racine 


Student Branches 


North Carolina State College: Organized 1948. Headqua 
Raleigh, N. C. President, J. G. Marshall. North Carolina State C: 
Secretary, Basil Greene, Apt. D-2, Grosvenor Gardens Apts., R: 


Purdue University: Organized 1948, Headquarters, W. Laf: 
Ind. Chairman, R. G. James, 411 E. 37th St., Indianapolis. Sec 
H. H. Clark, Jr., 519 State St., W. Lafayette 


Texas A. & M, College: Organized, 1946. Headquarters, 
Station, Tex. Meets, Third Thursday. President, §. E. Ammo 
13th Ave., No., Texas City. Secretary, C. P. Howard, Box 
College Station 
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RQUIPMENT DEVELOPMENTS 


For your convenience in obtaining more information about 
ny of this equipment, see coupon on this page. Add the 
ew products and companies listed here to your Directory 
Section which you received in your January 1948 Heating, 
Piping & Air Conditioning and thus keep your records of 
ources of supply up to date throughout the year. Single 
isterisk indicates equipment not listed in Directory Section; 
louble asterisk equipment and manufacturer not listed. 





Offers Super Sensitive Control 
System for Air Conditioning 


No. 3794—-A new electronic air conditioning control 
system, said to be 100 times more sensitive than its 
previous lines of controls and containing no moving 
parts in the thermostats, has been developed by Min- 
neapolis-Honeywell Regulator Co., 2604 4th Ave., S., 
Minneapolis 8, Minn. 

Designed for use in heating, ventilating, and cooling in 
factories, offices, and commercial buildings, the system 
includes a room thermostat, duct and immersion ther- 
mostats, an electronic modulating motor, and an elec- 
tronic relay. Additional thermostats and motors may be 
added to the system in accordance with the size of the 
area under control. Shown here are an interior view of 





the thermostat (left) and the electronic relay. 

Flexibility and simplicity are said to be important 
advantages. Single thermostats can be used for both 
heating and cooling, with automatic changeover from 
one to the other at any selected temperature level 
Averaging thermostats may also be added to the system. 
Another important feature, says the company, is the 
ease with which compensators may be added to change 
inside temperatures in accordance with outdoor temper- 
atures. 

Essentially, the controls operate on changes in the 
electrical resistance (due to temperature changes) of a 
small coil of wire. The relay, which is said to interpret 
the changes in hundredths of a degree, amplifies the 
current to the control motor. 


Develops Brazing Fitting for 
IPS Brass and Copper Pipe 


No. 3795 — ‘“‘Flagg-Flow” 
bronze pipe fittings for 
brazing to IPS brass or cop- 
per base alloy tubing or 
pipe and designed for 150 
lb working steam pressure 
at 450 F or 300 lb pressure 
r nonshock cold water, 
, or gas lines, has been 
‘veloped by Stanley G. Flagg & Co., Inc., 1421 Chestnut 
St., Philadelphia 2, Pa. 


Canal 


— © 
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The manufacturer states that this line of fittings 
tends to reduce turbulence, as the internal diameter is 
the same as the inside diameter of the pipe or tubing 
Close tolerances in the machining of the cups are said 
to insure rigid support and a thorough bond 

Among numerous applications, the fittings are recom 
mended for use in concrete and cinder fill flooring (as in 
radiant heating) and because of their relatively small 
overall dimensions, they are said to be ideal for use in 
thin wall partitions. 


Announces New Design of Conditioners 
Evaporative Condensers, Water Coolers 


No. 3796 The Model F 
design of evaporative con- 
densers, evaporative water 
coolers, and vertical air 
conditioning cabinets has 
been announced by Buffalo 
Forge Co., Buffalo 5, N. Y. 

The evaporative conden- 





sers (shown here) are de- 
signed to use make-up wa- 
ter at a rate not exceeding 
0.03 gpm per ton of refrigeration 
“Freon” types are offered 





Both ammonia and 


Available in sizes from 2000 to 22,000 cfm of condi- 
tioned air, the conditioners can be used in combinations 
for simple cooling or complete air conditioning 

The evaporative cooler may be used for cooling jacket 
water from diesel and natural gas engines, air compres- 
sors, and other machines, as well as for lubricating and 
quench oils. Controls for the automatic regulation of 
liquid temperatures are available. Capacities range from 
20 to 600 gpm of cooling water 

Features of all units are said to include a new alumi- 
num blower wheel that is stable over a wide range of 
capacity and pressure 


Heating, Piping & Air Conditioning 
6 N. Michigan Ave., Chicago 2, Ill. 


_ Please ask the manufacturers to send me more information 
about the equipment mentioned under the following reference 
“numbers in Equipment Developments and Recent Trade Literature 


; (Cirele each number in which you are interested ) 
S794 3795 3796 3797 3798 3799 3800 3801 3802 3803 
8804 8805 3805 3807 3808 3809 3810 3811 3812 3813 


7-48] 


‘B15 3816 3817 3818 3819 sa20 3821 

6888 GBB 6890 6891 6892 6893 6894 6895 6896 
} 6898 6899 6901 6902 6903 6904 6905 6906 
6911 6912 6913 6914 6915 6916 
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Sizes 1, 2 and 3 


Ward Leonard a-c Magnetic Starter Is 
Small in Size, Big in Performance 


For fast, positive, dependable across-the- 
line starting of non-reversing motors, in- 
stall Ward Leonard 4110 a-c Magnetic 
Starters. 

Unit construction. Open or enclosed 
type. Accessible components. Double- 
break silver-to-silver main contacts. 
Thermal relays give overload protection. 
Local or remote control. 

Ward Leonard Starters are “Result- 
Engineered.” By modifying a basic de- 
sign, Ward Leonard can give you the 
results of a special . . . for the cost of a 
standard. 

Write for Bulletin 4110. Ward Leonard 
Electric Co., 24 South St., Mount Vernon, 
N. Y. Offices in principal cities of U. S. 
and Canada. 





ELECTRIC CO 
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| Designs Motor for Sanitary Use 


No. 3797—A new sanitary 
motor, streamlined and free 
of cracks or depressions, has 
been developed by Louis Al- 
lis Co., Milwaukee 7, Wis. 


Offered for use in dairies, 
food processing, canning, 
and beverage plants, the 
motors can be washed down 
to insure maximum sanitation 
closed by the motor housing which is finished to a 
surface. This, says the manufacturer, prevents the 
lection of milk or food particles under the motor. Mot 
of the smaller ratings will be supplied in the tot: 
enclosed, nonventilated construction. Larger units 
of the splashproof type and will be supplied with rem 
able stainless steel grille plates over the cooling 
inlets and outlets. 

The motor will be supplied with the type C flange 
pump applications and for all of the standard 
special voltages, frequencies, and electrical modificati 
that may be encountered. 





The entire base is « 


Line of Bronze Gate Valves 
Features Interchangeability 


No. 3798—-A new line of 150 lb bronze 
gate valves has been announced by 
Lunkenheimer Co., Waverly & Beek- 
man Sts., Cincinnati 14, Ohio. The 
valves are made in three types: a 
double disc unit, a solid disc type, and 
a nonrising stem valve. 

All of these valves are equipped with 
the company’s patented alloy stems 
which are said to provide remarkable 
resistance to wear and to minimize 
stem thread failures. The three types 
are largely interchangeable, as only different trin 
required to convert from one type to another 

Screw end valves are rated 150 lb steam 
300 lb for water, oil, or gas; flange end valves at 150 
SP, 225 lb WOG. 





pressure 


Small Unit Removes 
Moisture in Rooms 


No. 3799—Production of a 
new, low cost “Humidry” 
dehumidifier, said to be ca- 
pable of removing 34 pints 
of water a day from the 
atmosphere of a normal 
sized room in a humid cli- 
mate, has been announced 
by Carrier Corp., 302 S. Geddes St., Syracuse 1, N 

Operating on a 1/3 hp motor, it can be used in 
climates where dampness and humidity cause deteri: 
tion and discomfort. Other uses include the preven! 
of rust on valuable tools and the preservation of per: 
nent records in vaults. It can be plugged into an 
dinary electrical outlet, and the only pipe connec! 
used is for running moisture down a drain. 





' 
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Develops Glass Insulation 
for Hot or Cold Ducts 


No. 3800—Owens-Corning 
berglas Corp., Nicholas 
dg., Toledo 1, Ohio, has 
veloped two glass mate- 
ils for the insulation of 
cts. 

The coated duct insula- 

n, for hot or cold ducts, 

a lightweight material in 

ard form with a coating 

both surfaces. It can be 

t with a knife to conform 

irregular shapes and 
curved surfaces and can be scored to take a sharp bend 
The coating can be painted or covered with asbestos or 
canvas 
mean temperature. The density is 6 lb per cu ft. 

The new flexible insulation, also for hot or cold ducts, 
is uncoated and is designed for use in concealed places 
where finish is not important. Two densities and weights 
are available, and thermal conductivities range from 
0.23 to 0.25 at 75 F mean temperature. 

The manufacturer states that both types will dry out 
rapidly if wetted, with the original efficiency unimpaired. 
In the accompanying illustration, the insulation joints 
are being covered with “Fiberglas”-backed industrial 
adhesive tape which is said to help hold the insulation 
in place. 








Thermal conductivity is said to be 0.26 at 75 F 


4 AIRTHERM : 
mee’ STEAM UNIT HEATERS : 


FOR OUTSTANDING PERFORMANCE . 


1. High over-all efficiency. 
2. Attractive in design and rugged in construction. 
3. Copper heating elements in floating suspension. 


4, Resiliently mounted motors for smooth and quiet 
operation. 


5. Capacities from 26,000 to 274,000 BTU per hour. 


There’s an Airtherm Steam Unit Heater for every heating 
application. Write for Bulletin 1206 giving detailed infor- 
mation and range of available sizes. 






Uses Synthetic Rubber 
in Vibration Mounting 


No. 3801 The 
‘*‘Shockmount,” 
recently an- 
nounced by Lord 
Mfg. Co., Erie, Pa.., 
is designed tocon- 
trol shock, isolate 
high frequency vi- 
bration, and re- 
duce noise trans- 


mittance to the 


floor. It is a heavy duty mounting with load capaci 
up to 7500 lb per mount 
According to the company, the new unit reduc¢ 


need for massive foundations to achieve inertia, and it 


permits the placing of heavy machines where it wou 
otherwise be impractical. The flexing element is synths 
tic rubber and the top plate contour is designed to limi 


movement and to shed oil and dirt 


Oil Fired Unit Heater Is Self-Contained 

No. 3802—The 
cently announced by 
Corp., East Port Chester, Conn., 


heate! 
Prat-Dani 
designed t 


Thermobloc” direct fired 
Thermobloc Div 
has been 


3 fuel oil, and t 





el 


deliver 550,000 Btu per hr, to burn No 
operate at 80 to 85 percent efficiency 
It is completely automatic and after fuel, electrical 
and exhaust gas 
operation 


connections are made 
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IT’S WISE TO BUY FROM YOUR DISTRIBUTOR... 


He's located near you for quick deliveries and better service. 











DIRECT FIRED 
HEATERS 
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A ! RTH ERM MANUFACTURING CO. 
711 








ST. LOUIS 10. MO. 
BLOWER FAN STEAM 
UNIT HEATERS 


PROPELLER FAN STEAM 
UNIT HEATERS 


CONVECTOR 
RADIATION 
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Model F-1 Indicatin 
Thermometer, priced from $22. 
Other styles & types available 
Send for catalog. 





The large, easily-read dial on this Auto-Lite 
Indicating Thermometer simplifies temperature 
observation. Equipped with flexible capillary 
tubing, readings can be made at convenient dis- 
tance from the temperature source. The pointer 
is connected directly to the bourdon spring for 
accurate, efficient one-to-one ratio movement. 
Sturdy construction eliminates delicate parts. 
Choice of standard chart ranges. 


THE ELECTRIC AUTO-LITE COMPANY 
INSTRUMENT AND GAUGE DIVISION + TOLEDO 1, OHIO 
New York - Chicago - Sarnia, Ontario 





225 INDICATING & RECORDING 
at THERMOMETERS 








Uses Vanstone Joints on Stainless Steel Tubing 
"No. 3803—According to a recent announcement, H 


Ferguson Co., Hanna Blidg., Cleveland, Ohio, industr 
engineering and building firm, has perfected the use 
lightwall stainless steel Vanstone-end fittings with lig! 


wall stainless steel tubing which can be cold-Vansto: 
in the field. 





Arrangements have been made for the production o! 
the stainless fittings in 125 lb pattern dimensions and 


company engineers have developed a portable machin: 
for forming the flanges by rolling the end of the tubing 


Fittings and piping are bolted together by carbon stee! 


split type, back-up flanges. 


According to the company, this type joint reduces 
maintenance and replacement costs materially, espe- 
cially when corrosion is a factor, and is expected | 


increase the use of stainless piping systems in chemical! 


food processing, and other types of industrial plant 


It is also said that test results indicate that extrem: 
work hardening, as a result of the cold Vanstone process 


is a factor which can be ignored. 


In the illustration, a section of 6 in. lightwall stainless 


tubing is being placed in the machine, preparatory t 


flanging. 


Aluminum Insulation Made Up to 
Form Reflective Surfaces, Air Spaces 


No. 3804**—Aluminum insulation of the “accordian 
type which is available for installation on 16 and 24 1: 


centers and which has two rows of alternating, revers¢ 


triangular shaped air spaces, is being produced by Infra 


Insulation, Inc., 10 Murray St., New York City. 


This insulation is shipped folded in cartons and when 


installed, occupies a 1% in. space. The reflective surfac« 
consists of pure aluminum and the spacing foundatio: 


is either Kraft paper or asbestos. When open, one outer 


surface of the insulation is completely flat and the othe: 


side is peaked at the ends. The 2 in. flanges along both 
sides are nailed or stapled into the beams or studs. Th 


t 


manufacturer recommends that it be placed 2 or 3 in 


above the beams when installed from below in order ' 


provide two additional reflective air spaces, one above 
and one below the insulation. Installation between stee! 


beams and trusses is the same as for wood beams exc¢ 


that the insulation is laid on wires strung between | 


trusses, and flanges are clipped together with a stap! 
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High resistance to heat flow, particularly radiant ener- | 
y, and its effectiveness as a vapor barrier, together with 
ts being fireproof, moldproof, and verminproof are said 

to be outstanding advantages. 


Redesigns Water Cooling Tower 
for Indoor, Outdoor Use 


No. 3805—The “Aquatow- 
ers” offered by Marley Co., 
Inc., Kansas City 15, Kans.., 
have been redesigned and 
are available in sizes from 
3 to 50 tons of refrigeration. 
These water cooling towers 
are now a packaged prod- 
uct. 

Construction features in- 
clude an all welded steel 
casing, aluminum fans, and 
nail-less redwood filling. 
Units may be used for 
either indoor or outdoor service and are shipped com- 
pletely assembled. 





Creates Vacuum for Heating System 
and Returns Condensate to Boiler 


No. 3806**—The “Multi- 
Jet” dual vacuum return 
pump has been designed by 
Faber Engineering Co., Inc.., 
Amber and Westmoreland 
Sts., Philadelphia, Pa., to 
create a vacuum and to re- 
turn condensate to the boil- 
er in vacuum heating sys- 
tems. 

Two separate motor driven turbine pumps are used; 
one to provide the hydraulic power for the multiple 
ejectors which are used to create the vacuum and the 
other to return the condensate against any boiler pres- 
sure. Except for the turbine rotors of these pumps, the 
unit has no other moving parts. According to the manu- 
facturer, high efficiency, reliability, low power consump- 
tion, and adaptability to any vacuum heating return 
system are outstanding features. 





Copper or Aluminum Fins 
Available on Copper Tubing 


No. 3807* — Merchant & 
Evans Co., 2035 Washington 
Ave., Philadelphia 46, Pa., 
has announced a line of 
finned tubing for use in 
many industries, particularly in the manufacture of 
steam coils, heat exchangers, heat reclaimers, condens- 
ers, and other heat transfer devices. 

Long or short lengths of 5g in. OD copper tubing can 
be furnished with copper or aluminum fins spaced three 
to seven per inch. The outside diameter of the fins is 
either 13g or 15 in. 

According to the company, the fins are designed, not 

uly to have a wide contact area, but also to maintain 

mstant spring tension against the tubing. Parts can 

: fabricated or assembled to meet specific requirements. 
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NOW... Keep Larger Systems 


Install New Large-Capacity, Rechargeable 


rR (Appr: DRIER 





FILTER 
STRAINER 





@ With a rating of up to 5 tons Freon these new larger 
A-P TRAP-DRI Drier-Filter-Strainers give you a welcome 
“break” on cleaning out larger systems, as well as pro- 
viding for those small systems which need a lorger capoc- 
ity drier for preliminary cleanout. Now all your systems 
up to 5 tons Freon may be given the extra protection that 
means so much to improved system efficiency, avoidance 
of common troubles and service difficulties due to moisture 
dirt, solder particles, scale, sludge and other impurities 
The new larger A-P TRAP-DRI starts cleaning up your sys- 
tem immediately. Offering minimum pressure drop, it pro- 
vides a filter unit as effective as a 900-mesh strainer 
(removing materials as small as 5 microns in size) . . 
plus a highly-efficient and adequate charge of Silica Gel 
—53.7 cubic inches. This drying agent may be removed 
ond replaced, or dried ovt and re-used. 

Install the mew A-P TRAP-DRI in your larger refrigeration 
systems — for improved operation, savings in service 
time, greater satisfaction and cost-savings for your cus- 
tomers. You'll find them at leading refrigeration whole- 
selers — or write for latest bulletins. 


VERSATILITY 





| 











IN INSTALLATION 


The new TRAP-DRI is supplied in two 





Cross Section showing 
types: Model DF-4, with '/ " male flare; (A) Screen at inlet dif. 


or D0S-5, with %°° sweat connection 
They moy be easily connected to %, 
¥%", " %" of even %"" tubing if , 34 Gel dvia 
desired. This ready versctility mokes B) Silica . ad y ° 
the new TRAP-DRI adaptable to a wide ogent (53.7 cu. in 
variety of systems. (c) Honeycomb filter 
element traps impurities 


AUTOMATIC PRODUCTS COMPANY os smoll os 5 microns 
2460 North Thirty-Second Street by depth — prem 
Milwovkee 10, Wisconsin 
Export Dept., 13 Eost 40th Street, New York 16, N.Y 


fuses refrigerant into 
Silica Gel 


REFRIGERANT 


D EMDABLE VALVES 


STOCKED AND SOLD BY GOOD REFRIGERATION WHOLESALERS .. . RECOM- 
MENDED AND INSTALLED BY LEADING REFRIGERATION SERVICE ENGINEERS 
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A SMART NEW @§ 
REALLY PORTABLE 


as 


Porta-Power Drive 
operates your hand pipe tools—weighs only 100 Ibs. 


| ing systems. 


vow ERUZESL 






a y 


| in the ducts of warm air 


@ Here’s easily portable power for you — job-tested | 


Porta-Power weighs only 100 lbs. Modern design 
light alloy case can’t be topped for strength and 
durability. Universal motor — for- 
ward and reverse, light socket oper- 
ation, turns pipe for your hand 
threaders, cutters, reamers. RItAID> 
lathe-type 3-jaw chuck in front, chuck- 
wrench ejector; self-centering work- 
holder in rear turns with pipe. <_ 
Sealed-in lubrication—no oil to spill. 
Buy at your Supply House. 


Easily carried. Bolts to bench. Large 
handy tool tray when set up as stand. 
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Automatic Valve Eliminates 
Air From Radiators and Convectors 


No. 3808—Automatic air valves for eliminating 
from the radiators and convectors of hot water heat 
systems are now in production at Dole Valve Co., 1 
W. Carroll Ave., Chicago 12, IIl. 

Said to represent 10 years of intensive research 
development, this No. 16 valve may be set, using a « 
or a screw driver, for manual shutoff, automatic eli) 
nation of air, or manual venting. Application can 
made on either new or existing heating plants. 


Germicidal Lamps Installed 
in Heating, Conditioning Systems 


No. 3809**—The “Steril- 
ator,” a new germicidal 
lamp unit, may be installed 


heating and air condition- 
According to 
the manufacturer, Sterila- 
tor Div., Coleman-Pettersen 
Corp., 2130 St. Clair Ave., 
Cleveland 14, Ohio, it kills 
95 to 98 percent of airborne 





| bacteria, cold germs, and 
| infectious germs. Available 


for homes, industrial plants, and commercial establish- 


| ments, it is being marketed through wholesalers, dealers 


and contractors. 
The unit is equipped with a General Electric Co. 400 
hr life germicidal lamp. 


Protective Pipe Coating 
Used on Underground Lines 


No. 3810** — “Duratex” ; 
protective pipe coating, cur- 
rently being used by a num- 
ber of utility and oil com- 
panies, is now available to = 
general industry, according 
to National Petroleum 
Sales, Inc., 315 W. 9th St., 
Los Angeles, Calif. 







Said to have exceptional resistance to electrolysis 
corrosion, and shock impact, it is especially recommend 
ed for underground piping systems where there is th: 
possibility of damage from falling stones and sever: 
earth shock or movement. In addition to great ductili' 
and high flash and fire points, the manufacturer states 
that the material is not appreciably affected by alkalis 
and soil acids. The ease with which it may be applied 
and reheated, high tensile strength, and a high bonding 


| characteristic to metal or concrete are said to be ot! 


outstanding features. 


Electrode Unit Controls 
Boiler Water Level 


No. 3811—A new line of “Electrode” boiler water | 
controls has recently been announced by Penn Elec‘! 
Switch Co., Goshen, Ind. Water level in the unit is u 
to complete the electrical circuit between electroc 
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Three models are available, one for low water cutoff, the | 


second for boiler feed pump service, and the third for 
mbined low water cutoff and feed pump service. Each 


model consists of an electrode chamber and a relay | 


anel. The relays for the low water cutoff models in- 


corporate an alarm or signal light circuit and are of the | 


manual reset type. 


Adapts Compression Fittings 
to Thermometer Bulbs 


No. 3812—A method of adapting compression type 
fittings to thermometer bulbs has been developed by 
Manning, Maxwell & Moore, Inc., Bridgeport 2, Conn., 
so that users may change thermometers originally made 
with plain bulbs to union connection. 

Compression fittings are applied directly to the bulb 
to produce any desired length up to 6 in. A separable 
socket may also be provided by welding or soldering a 
well to the union bushing. According to the company, 
users may keep their thermometers available and install 
them wherever necessary by applying the compression 
fittings in the manner dictated by the needs of the 
service. 


D-C Amplifier Handles 
Minute Power Impulses 


No. 3813—In its “Micro- 
sen” amplifier, an instru- 
ment designed to measure 
and amplify minute power 
impulses as low as 0.2 mi- 
crovolts, Manning, Maxwell 
& Moore, Inc., Bridgeport 2, 
Conn., has introduced a 
new principle in d-c ampli- 
fication which is said to 
make possible an unusual 





combination of sensitivity 
and stability. 
Power inputs from ionization, photoelectric cells, 


thermocouples, or a wheatstone bridge are amplified by 
means of an electro-mechanical balance, giving an out- 
put signal directly proportional to the input signal. 
Input is measured and output stabilized through a feed- 
back circuit. The instrument incorporates a mechanical 
zero adjustment with sufficient range to permit opera- 
tion from various reference voltages, an adjustable gain, 
no lower frequency limit, and low input resistance. 


Filters, Humidifies 
Air in Rooms 


No, 3814—Fresh’nd-Aire Co., 221 N. LaSalle St., Chi- 
cago 1, Ill., has developed a new model 600 humidifier 
designed to filter, wash, and moisturize air in rooms. 

An electric motor drives a fan and a circulating 
pump. Water from a three gallon reservoir in the base 
is pumped to the top of the unit and is forced through a 
water distributing ring which surrounds the top of the 
humidifier. The water is discharged through holes in 
the distributing ring and falls through a fibrous filter, 
creating, in effect, a circular waterfall through which 

is drawn by the fan. 


According to the manufacturer, the device disperses | 


r 200 cfm of washed and moisturized air. 
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THE PIPE VISE 
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Fell S| iD big-tray Tristand 


is a cinch to carry and set up anywhere needed 










@ Much more than just a vise, the popular rRimarp 
Tristand is really a portable workbench. Hinged 
legs fold in and chain for carrying; easily set up, tip 
proof. Roomy stand for dope pot, oil can; special 
slotted rim for hanging tools; pipe rest and 3 
benders that won’t dent pipe. Vise has tool-steel 
LonGrip jaws that provide firm hold, won’t mar 
polished pipe. Chain vise, 4” 

capacity; yoke vise, 22." It’s a 

great work-saver en route... 

and on the job. Order from your 

Supply House. 





to load on your truck. 
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How ADJUSTABLE air diffusers 
increase the efficiency 
of supply air distribution 


O08 
SOK AS A 
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Kno-Draft Adjustable Diffusers offer all the 
advantages of draftless air diffusion plus fast 
system balancing and air pattern control 





Par & Pat Pendmg 


Fast System Balancing: Volume damper regulates the air 
outlet aperture uniformly without affecting the outlet 


velocity or diffusion pattern. 


Positive Air Pattern Centrol: 
Air direction adjustment affords 
any angle of air discharge from 
vertical to horizental needed to 
accommodate ceiling heights, 
individual or seasonal require- 
ments. It can expel chilled air 
parallel to the ceiling or eject 
heated air downward to prevent 
stratification. 


Specify Kno-Draft Adjustable 
Air Diffusers for better mixing 
control of room and supply air, 
more uniform temperatures 
throughout the occupied zone 
and noiseless, draftless air dis- 
tribution. 


Send for FREE handbook con- 
taining sketches, charts, dimen- 
sion prints and instructive text 
that simplify the selection and 
installation of air diffusers. For 
your copy, please write Dept. 
1-13 on company letterhead. 











W. B. CONNOR ENGINEERING CORP. 
AIR DIFFUSION AIR PURIFICATION AIR RECOVERY 


— 
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High Pressure Safety Valve 
Handles Corrosive Fluids 


No, 3815—Farris Engineering Corp., 
494 Commercial Ave., Palisades Park, 
N. J., is offering a new type of safety 
relief valve especially designed for 
handling inlet pressures up to 2000 psi 
and temperature up to 900 F and for 
handling corrosive liquids, vapors, or 
gases. 

Designated as type No. 2680, the 
valve is made of cast steel with stain- 
less steel trim. A high disc lift is de- 
signed to permit full capacity discharge. Accordin 
the manufacturer, the valve capacity has been certi 
by actual test at the laboratories of the National Bi 
of Boiler and Pressure Vessel Inspectors. 

A modification of the valve has all working parts 
lated behind a curtain of rubber or any flexible m 
designed to withstand the action of specific acid 
caustics. An additional modification consists of st: 
coils to maintain fluid temperature 

The valve is available in sizes from 1% x 2 in 
6 x 8 in. 








Develops New Vapor Sealer 
for Refrigerated Equipment 

No. 3816—A new improved sealer for use in the ins 
tion of refrigerated equipment (to keep vapor and m 
ture laden air from the insulation space) has been 


‘ 


veloped and placed on sale by Armstrong Cork Co., 440 
Concord St., Lancaster, Pa. Called “Sub-Zero Seale 
the new product is said to be resilient, moisture-and 


vaporproof, and sufficiently pliable to resist normal 
pact and torque action. 

It may be used in all-steei construction where it 
poured along the welded seams and under the breat 
strips. In combination wood and steel construction, it 
poured along the joints where the wood and steel m: 

The new product has a melting point of 240 to 26 
and at —10 F a 1/16 in. film of sealer on 30 lb kr 
paper can be bent slowly around a 1 in. mandrel with 
cracking, according to the company 


Offers Laboratory Kit 
for Determining Flow Rates 


No. 3817 — Recently an- 
nounced by Fischer & 
Porter Co., Dept. 1J-J, Hat- 
boro, Pa., is a new labora- 
tory kit (rotameter type) 
designed to fill the need for 
a versatile and inexpensive 
flow measurement “set’’, to 
meet the varied flow meas- 
urement needs of the re- 
search laboratory. It con- 
sists of a metering tube 
holder with base plate and 
hose connectors, four readi- 
ly interchangeable tubes, and six metering floats « 
plete with calibration data. Capacities from 0.06 
2200 cc per min of water and 5.0 to 36,800 cc per mi 
air are covered. 
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Portable Oil Furnace Offered 
for Many Commercial Uses 


No. 3818 A compactly = 
signed portable oil fur- : 4 
nace for commercial build- 
ings has been announced by 
Service Metal Fabricators, 
Inc., 2350 W. 58th St., Chi- 


U 


igo. 

It is designed for use in 
heating garages, ware- 
houses, and buildings under 
construction where it speeds drying of plaster and keeps 
crews working in cold weather. Other uses include to- 
bacco storehouses, poultry houses, brooder houses, and 
factories. 

It has a jet type gun burner, the nozzle of which 
delivers 120,000 Btu per hr at the bonnet, and has a free 
air delivery of 2800 cfm. It is designed to burn No. 3 
grade oil or lighter. Controls include a combination fan 
and limit control, an automatic stack control, and an 
automatic humidifier. 

According to the manufacturer, its design permits 
using it as a space heater with the plenum mounted 
on the top of the furnace, or it can be connected to duct 
work. An air filter is used at the intake. 





Records Small Physical 
Motions by Air Pressures 

No. 3819—The recording of small physical motions by 
air pressures is the function of the “Microtrans,” now 
being commercially introduced by Hagan Corp., Hagan 
Bidg., Pittsburgh 30, Pa. 

The unit is designed to translate physical movements 
of 0 to 0.25 in. into pneumatic pressures over a range of 
5 to 30 psi. A typical application, cited by the manu- 
facturer, is in recording the expansion of turbine rotors 
relative to the turbine casing. 


Pipe Threader Is Self Oiling 


No. 3820—Threadwell Tap and Die Co., Greenfield, 
Mass., has announced an improved design of pipe 
threading tool 











A full day’s supply of oil is carried in the handle and 
the dies may be oiled while in use by pressing the 
plunger at the end of the handle. Another design ad- 
vantage is said to be the location of the dies in direct 
line with the handle for easier operation without the 
ssibility of twisting action, for true starting, smoother 
sutting, longer die life, and threading of short, close 

ipled nipples. 

rhe unit is equipped with specially heat treated tool 
teel dies, designed with radial clearance for smooth 
peration. The die heads may be changed by pulling the 
ib on the ratchet pawl, and die segments are re- 
placeable. 


~s 


o 
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VENTILATION 


ILG ELECTRIC VENTILATING CO. 
2841 No. Crawford Avenue, Chicago 41, III. 
Offices in more than 40 Principal Cities 


OD Send free copy of new Condensed Catalog and Data Book 
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Grease Filter Has 
Cone Shaped Design 


No. 3821** —The new 
“Filtair” grease filter, of- 
fered by Filtair Mfg. Co., 
487 S. Van Ness Ave., San 
Francisco 3, Calif., is de- 
signed for installation in 
any range canopy and is 
said to fit any flue opening. 

It has a special cone 
shaped design which is said 
to provide maximum ex- 
haust efficiency and to trap 
the grease before entering 
the flue. The _ trapped 
grease is caught by the fil- 
ter and drains into a detachable cup, according to the 
company. 


The unit, manufactured of steel and treated with an 
acid and rust resistant coating, can be removed and is 
readily cleaned. 


Equipment Shorts 


A 40 min, 16 mm movie, Quality Control—From Ore to 
Finished Product, is available from Wolverine Tube, 
Div. of Calumet and Hecla Consolidated Copper Co., 
1411 Central Ave., Detroit 9, Mich. Designed for profes- 
sional, engineering, and business groups, the film is in 
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Arrows indicate forced air-movement over ENTIRE EXTERIOR of 
BALDOR STREAMCOOLED Motor 


Single Phase, % to 72 h. p 
3-Phase, 1 to 20 h. p 
Direct Current, 1 to 3 h. p. 


vilds a Complete Line of Mot 
, VENTILATING and AIR CONDITIONIN 


These BALDOR Motors have won national 
acceptance because of their cool-running, 
quiet, efficient operation. Many manufac- 
turers in your industry have consistently used 
them for more than 25 years. 






ST. LOUIS, MO. 


AND PRINCIPAL CITIES 


BETTER MOTORS 


MORE THAN A QUARTER CENTURY 


color and follows copper ore from the company’s min 
through its fabrication as seamless, nonferrous tubi.: 


and on to typical end applications. 


Redmond Co., Inc., Owosso, Mich., manufacturer 
fractional horsepower motors, has purchased t 
Holtzer-Cabot Div., First Industrial Corp, Boston, one 
the oldest motor manufacturers. The division is n 
known as Holtzer-Cabot Div., Redmond Co., Inc 


Kinetic Chemicals, Inc., Wilmington, Del., has a 
nounced the first price increase in the history of “Frex 
12” refrigerant. 
sizes up to and including 145 lb capacity, the increase 
approximately 10 percent. These are the size cylinds 
on which the company pays the outbound freight 

filled cylinders and inbound freight on empties. Ths 
is no price change for shipments in one ton contain: 
which are sold f.o.b. the company’s plants at Carne 
Point, N. J., and East Chicago, Ind. 


The second major 1948 reduction in prices of pr 
ucts has been announced by General Electric Co. T 


latest reduction, a flat 5 percent, applies to certain lings 
of apparatus department products including fractiona 
horsepower motors, switchgear, conventional distribu 
tion transformers, feeder regulators, cutouts, and pow: 


capacitors. This is the company’s second price reducti 
on fractional horsepower motors. 
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Young Radiator Co., Racine, Wis., manufacturer of 
ot transfer products for many industria] fields, in- 
uding heating, cooling, and air conditioning, has 
wehased the Atlas Imperial Diesel Engine Co. plant 
sd facilities at Mattoon, Ill. Plans are now being made 
suild additional facilities at Mattoon to accommodate 
ereased production and expansion of the company’s 
ne of large “VAD” vertical air discharge cooling and 


‘f@ondensing units, jacket water coolers, and o-her 


po ducts. 


The Industrial Div., York-Shipley, Inc., has adopted a 
gew merchandising plan for its line of oil fired industria! 
@juipment which includes “Steam-Pak” generators and 


a Hotary burners. Under the new plan, in line with the 


industry’s program for cooperating with the oil industry, 
the availability of fuel oil will be taken into considera- 
fon at the time the company’s equipment is sold. 


Acro Welder Mfg. Co., Milwaukee, maker of spot, 
geam, projection, and portable gun resistance welding 
machines and brazing machines, has been acquired by a 
troup headed by J. C. Wilson, Jr. The new organization 
Slans to expand engineering and production facilities, 

ake design changes, supplement the line, and set up a 

ationwide distribution. 

. 
Charles Davies, New York industrial designer, has been 
tained by United States Air Conditioning Corp., Min- 





eapolis, to develop and style a complete line of room 
lers, store coolers, unit heaters, and air conditioning 
uipment. 


According to Cochrane Corp., Philadelphia, experi- 
ents conducted over the past 10 years using high pres- 
re air supplies for blast furnaces are providing a new 
pplication for its ““Multiport” valves. Because uniform- 
y of pressure is necessary to maintain velocity, the 
last furnace air line is protected by a special 24 in 
elief valve fitted with a hydraulic cylinder and special 


. ontrol. 


The high pressure development work, done by Republic 
teel Corp., indicates that pig iron manufacturing costs 
re cut by more than a dollar per ton, coke consumption 
Ss reduced 12 percent, and furnace capacity is increased 
0 percent with a simultaneous reduction of dust and 
mproved pig iron quality. 


Net sales for 1947 of the Anemostat Corp. of America 
ave been reported as $3,391,401, an increase of 52 per- 
ent over 1946. Net income for the year was $140,134 
mpared with 38,093 in 1946, and current assets of the 
ompany amounted to $344,202, an increase of 71 percent 
ver the previous year. The backlog of unfilled orders at 
he end of 1947 totaled $1,300,000. 


The Schaible Co., Cincinnati, manufacturer of plumb- 
ng fixtures and valves, is individually packaging its 
rocucts so that they are protected and labeled. An 
Eye-Tractive” merchandising service is the objective. 
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Here’s a practical solution 
to many tough 


VENTING PROBLEMS 


@ Plant engineers in many industries are finding 
the answer to tough venting problems—and high 
venting costs—in Transite Industrial Vent Pipe. 


The reason: this as- 
bestos-cement product 
is highly resistant to 
many corrosive fumes, 
vapors, dusts and gases. 
Its ability to stand up 
under corrosive condi- 
EASILY WORKED: Transite can tions cuts frequency of 


be cut and drilled on the job. replacements, results in 
important economies in 


plant maintenance. 


In addition, Transite Industrial Vent Pipe has a 
smooth inner surface that assures minimum frictional 


resistance — means economical operation. 


This pipe has many other practical advantages. Rela- 
tively light in weight, it is easily installed. It can be 
cut and drilled on the job. Rustproof, it needs no 
painting whether used 
indoors or out. 


Transite Industrial 
Vent Pipe is made in a 


range of sizes up to 36” 
in diameter and is read- 
ily adaptable for use as ADAPTABLE: A complete tne of 


vents, ducts and stacks. Transite fittings meets a wide 
A full line of Transite ‘9 of job requirements. 





fittings provides a venting system which is corrosion 
resistant throughout. 


For further information write Johns- , 
Manville, Box 290, New York 16, N. Y. Ask * 
for Data Sheet Series DS-336. md Ld 


ATelalatiatelabalics 


TRANSITE 'v:""" PIPE 
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HIGH DIFFUSION 





EFFICIENCY. 


VENTURI-FLO Ceiling Outlets of the re- 
cessed type, illustrated above, are ideal 
for those applications where space re- 
quirements are limited. They present a 
pleasing appearance and allow maximum 
flexibility for architectural design and 
planning. Fittings are available for attach- 
ing any standard lighting fixture to the 
unit. VENTURI-FLO Outlets can also be 
furnished as combination supply and ex- 
or with adjustable volume 


haust units 


control dampers. 


; 
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THE VENTURI PRINCIPLE ; 
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The VENTURI-FLO air outlet has flow . 


characteristics similar to those of the well- 
known fluid measuring device — the Ven- 
turi meter. The relationship between the 
neck area of the unit proper and the ven- 
tufi throat area is so proportioned as to 
create a slight back pressure in the neck 


> at all times, thereby automatically assuring 


BARBER 
1228 


Engineered Air 


uniform distribution around the entire 


periphery of the unit. 








Write today for Bulletin F1497-3, 
giving full information on the vari- 


and their applications. 
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REPRESENTATIVES IN ALL PRINCIPAL CITIES © 


ous types of VENTURI-FLO units 





-COLMAN COMPANY 


ILLINOIS 





Distribution with Guaranteed Performance 
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Equipment Shorts (Cont.) 


Recently more than 400 sales and service executi' 
from 45 sales districts in this country and 14 forej 
countries were given an advance showing of new ap; 
ance and commercial and air conditioning product li 
offered by Frigidaire Div., Genera! Motors Corp. 


Raytheon Mfg. Co., Waltham, Mass. has brought 
a miniature of its electronic air cleaner that visi 
removes tobacco smoke from the air. Called the Sm 
Demonstrator, it is used by company sales agents a 
is available to dealers and distributors 


Builders Iron Foundry recently honored 95 employ 
at its fourth service award dinner held in Provide: 
R. I. Associated companies of the firm, also represen 
at the dinner, are Builders-Providence, Inc., Om: 
Machine Co., and % Proportioneers, Inc. % 


Pines Engineering Co., Aurora, Ill., has develope 
high production, manually operated, bench type tu 
and rod end finishing machine now being offered 
industrial manufacturers. The machine design is 
to embody a new type mechanical chuck and chi 
closing mechanism that holds any length tube, pipe 
rod up to 2 in. in diameter. The advance machine desi 
and simplicity of operation are said to make it 
adapted for use in those plants fabricating tubular st 
and parts. 


The pump division of Byron Jackson Co., Los Angele 
recently announced a new merchandising plan for 
line of “Bilt-On” pumps. Units now feature intercha: 
ability of basic parts. With eight cases, eight motors 
impellers and a stock of small parts it is now possib! 
to assemble 322 pump combinations that will handk 
capacities from 10 to 600 gpm at heads up to 340 


Preferred Utilities Mfg. Corp. has built a new mode! 
brick and glass walled factory at Danbury, Conn., wher 
under one roof, the company is concentrating its manu 
facturing operations. These include the manufactu! 


of oil burning equipment and packaged steam generat 


L. J. Mueller Furnace Co., Milwaukee, has annou! 
a new advertising and sales promotional policy in 
form of permanent leatherette sales binders which 
available to all company accounts. The binders 
divided into three groups: prices, sales promotion 
erecting and adjusting. In addition, each binder is 
divided into sections by company products. To pr¢ 
loose leaf pages tearing out, 23 hole punchings are 


Devoted exclusively to the fabrication of panel bi 
for automatic combustion control and instruments 
controllers used in process plants, a new manufact' 
building was recently dedicated by the Hays Cor) 
ceremonies at the Michigan City, Ind., plant. 
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EXECUTIVE CHANGES 


The stockholders of C. A. Dunham Co., Chicago man- 
facturer of heating specialties, have elected the follow- 
ing directors for the ensuing year: L. P. Dwyer, presi- 
dent, Dwyer Products Co., Michigan City, Ind.; Edward 
G. Bremner, president, Bremner Bros., Chicago; H. H. 
Wright, Kansas City, Mo.; F. E. Schmidt; and H. S. 
Marshall. The officers elected at a recent director’s 
meeting include H. S. Marshall, president, F. E. Schmidt, 
vice president and treasurer, L. D. Mandell, vice presi- 





dent, and L. C. Murtaugh, secretary (counsel for the | 


company). 


The appointment of Walter G. Schlichting as sales 
manager of the heating, cooling, and air conditioning 
division, Young Radiator Co., Racine, Wis., has recently 
been announced. He is a graduate of the University of 
Illinois, has been active in the sales and engineering 
fields, and is a registered professional engineer in the 
state of Michigan, as well as a past president of the 
Western Michigan Chapter of the American Society of 
Heating and Ventilating Engineers. 


Wilson & Co., Inc., Chicago manufacturer of hair 
filters, has appointed Robert M. Seepe as manager of 
hair filter sales. Mr. Seepe, who joined the company in 
1936, received his B.S. degree in industrial administra- 
tion from the University of Illinois and his M.S. degree 
in distribution and statistics from Northwestern Uni- 
versity. 


Walter Geist has been elected to his seventh term as 
president of Allis-Chalmers Mfg. Co., Milwaukee, and 
all directors and officers were re-elected at a recent 
annual meeting of the firm’s stockholders and board of 
directors. 


Minneapolis-Honeywell Regulator Co. has named 
Walter J. Baak, formerly Moduflow sales manager of the 
midwestern region, as sales manager of the wholesale 
division. G. M. Kingsland, who has been heading sales 
activities of the company’s control devices and special- 
ties departments, is taking over new duties in the heat- 
ing controls division. He will head up sales activities of 
the stoker controls division. 


Howard A. Turner is now manager of the Merchan- 
dised Products Div., Herman Nelson Corp., Moline, II1., 
manufacturer of heating and ventilating products. He 


will coordinate the activities of all departments to | 


further the development and marketing of unit heaters, 
propeller fans, and unit blowers. 


A number of promotions within the Crane Co., Chi- 
cago manufacturer of valves and fittings, includes the 
ippointment of L. W. Moore as director of purchases. 


C. T. Pollock takes over Mr. Moore’s former position as 


eral manager of sales and branch houses, and W. A. 
rbine is now central district manager. 
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ROOM 
THERMOSTATS 


The new Room Ther- 
mostat is designed for 
pleasing proportions, 
smaller size, and un- 
obtrusive appearance. 
Redesign of the operat- 
ing elements, detents, 
adjusting mechanism, 
and contacts produces 
a more accurate, more 
sensitive, more durable 
control instrument. 
New cases also appear 
on the Microtherms, 
with corresponding im- 
provements. 


Shown here is the new 
Barber-Colman Room 


Thermostat. 


mensions are 2” wide, 


4” high, 1%” 


Complete new design 
of the operating mech- 
anism and housing is 
featured in the most 
popular sizes of Motor- 
Operated Valves. The 
cover is now metal, 
with a durable black 
crinkle finish. An indi- 
cating pointer on the 
outside of the case 
shows at a glance 
whether the valve is 
open or closed. Various 
carefully-engineered 
changes in the motor, 
reduction gear train, 
switch contacts, and 
other components com- 
bine to produce better 
motor-operated valves. 


Case di- 


deep. 


MOTOR-OPERATED 
VALVES 





Avtomati« 


New Barber-Colman 
Motor-Operated Valve. 
The new design results in 
a better-looking, smaller, 
more Compact unit. 


WRITE FOR NEW CATALOG... 
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REPRESENTATIVES IN ALL PRINCIPAL CITIES 


All of the numerous new 
ideas and improvements 
incorporated in Barber- 
Colman Automatic Con- 
trols for Heating and Air 
Conditioning are covered 
in a new Catalog. Write 
today for your copy, or 
ask your Barber-Colman 
representative. 
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Controls for Heating and Air 
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M‘CORD 


HEATING AND 
AIR CONDITIONING 


PRODUCTS 


OILS—AIR 
S—ALL TYPES 


All copper spiral fin 
tube construction with 


the tubes formed or bent 
permits uniform expan- 
sion without strain. 
Headers are heavy wall 
construction with tubes 
brazed inte extended 
ferrules formed in the 
headers. Fins are heli- 
cally wound and metal- 
lically bonded. May we 
send catalog? 


IT HEATERS 


A proven heating unit, 
modern in design, in- 
corporating every unit 
heater advancement. 
McCord copper spiral 
fin tube construction 
creates air turbulence 
without undue restric- 
tion. Improved fan 
blades deliver large 
volume of air with 
minimum air noise. 
Guaranteed for 150 Ibs. 
saturated steam pres- 
sure. Specify McCord. 


A time proven heating 
wnit, modern streom- 
lined in design, quiet, 
yet its rugged construc- 
tien adapts it te olf 
types of installations, 
gveranteed for use on 
No. 150 p.s.i. steam 
pressure. All copper 
heating element, indi- 
vidual spiral fin tubes 
free to expand without 
strain on joints. Standard 
motors with standard 
bases used. Wide range 
of capacities. 

Save fuel with McCord 
Unit Heaters. 


CORPORATION 


MICH. 


DETROIT 11 
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|Executive Changes (Cont.) 


| manager of Strong, Carlisle & Hammond Co. since 1 4 


J. J. Stephens, vice president, treasurer, and gen 


has been elected president and was re-elected treas\ 


|The firm manufactures a line of steam specialties 
| alloy steel screws. He succeeds G. J. Zimmerman 
| retired last December. 


Cecil W. Farrar has been named director of s.\ 


promotion for Richmond Radiator Co., New York ( 
C. J. Vernay succeeds him as sales manager of 


plumbing fixture division. 


Allen-Bradley Co., Milwaukee, has appointed I 


| (Les) Watson sales manager of distributor sales. He 
member of the National Federation of Sales Executiv: 


a member of the NEMA industrial control section, a: 
a registered professional engineer in Massachusetts 


John Menz, former sheet products manager, has | 
named assistant general sales manager in charg: 
sales promotion for Kaiser Aluminum, according t 


announcement from Permanente Metals Corp., Oaklanc 
Mr. Menz studied at the University of Illinoi 


Calif. 
Purdue University, and Washington University in 
Louis, where he received his degree in commerce 


finance. He has been with the Kaiser organization tv 
years. Marvin Lee, formerly production manager at t! 
| Trentwood rolling mills in Spokane, assumes the duti 


of sheet products manager for the sales department 


George Schaefer is now works manager for Hen: 


Valve Co., Chicago. He has been with the company | 


eight years and has specialized largely in problem 


| production. 


According to a recent announcement from Allegh: 
Ludlum Steel Corp., W. F. Detwiler, chairman of 


board of directors for the past 10 years, has been name 


' honorary chairman. Also announced is the electio 
Lester H. Bittner, director of purchases, to the new 


created position of vice president in charge of 
chases. 


Paul V. Roth, shop engineer since 1919 of Leeds ‘4 


| Northrup Co., has retired after nearly 46 years of servi 


Another retirement, recently announced, is that of F* 


Wunsch, a veteran of the company’s engineering sta! 
and inventor of numerous circuits widely used in el 


trical measuring instruments. Mr. Wunsch had 
with the company nearly 43 years and has had pat« 
issued on 12 designs. 


David Levinger has replaced the late Dr. Frank ! 


Lillie as a director of the Crane Co., Chicago. Hi 


| director and vice president of Western Electric C 


works manager of its Hawthorne plant. H. H. Bunc 
has been elected treasurer of the company to fi 


| vacancy left by the retirement of Walter Evensen 
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we 60s TMC introduces the newest and finest in air diffusing 


Z outlets—the TMC Airfoil Grille featuring the new TMC 
Airfoil Louvre Completely new—completely differ 
‘ ent—the TMC Airfoil Grille represents the greatest 
qdvance in air diffusion design in 20 years 
@ The Airfoil Louvre is shaped like the wing of an 
airplane—handles more air at higher velocity. 
@ Mullions and butted construction are eliminated 
from all TMC Grilles. @ TMC Grilles ore custom built 
to meet individual requirements. Write today for 





complete information, including prices and deliveries 
} Address Dept. HP748 


: * * * 
TITUS MANUFACTURING CORP. - WATERLOO, OWA 


WEBSTER po 7 



























Series F600 :; 
150,000 to J 
wif 10,000,000 Btu. a 

GAS BURNERS 
is & For use in heating 
rt The Series F600 Burner operates on oe 
ei ee , ‘ —in any metal firebox 
tat} Straight natural gas and mixed gas to o amted Seller 
le ; ° . , Ad ble to any fire 
a $00 Btu. Gives perfect horizontal distri- Write for new illus- wae ta loige- ced 

| bution. Fully automatic controls—that trated Catalog of Handles various gas 
’ ; Webster Burners pressures and effects low 
operate properly—can be easily applied. and Controls. draft loss ) 
ve — DIVISION OF — 
Surface Combustion Corporation ; : ; ; ) . Toledo, Ohio 
fter TULSA OKLAHOMA 
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Executive Changes (Cont.) 


more than 50 years of service. Other new officers elected 
at the board meeting were J. W. Hederick, assistant 
secretary, and H. A. Tacon, assistant treasurer. 


kK. V. Clark, formerly district manager of the com- 
pany’s Dayton office, has been named manager of heat- 
ing controls sales for Penn Electric Switch Co., Goshen, 
Ind. He has been with the company for 20 years and 
possesses a wide and varied experience in the applica- 
tion of controls for automatic heating. 


C. L. Hewitt, Jr., general sales manager, L. J. Mueller 
Furnace Co., Milwaukee, has been elected chairman of 
the boiler division of the Gas Appliance Manufacturers 
Association. Mr. Hewitt, whose term of office is one year, 
will be responsible for coordinating activities of the gas 
boiler manufacturer members. 


E. H. Weihe, who has been with Owens-Corning Fiber- 
glas Corp. and predecessor companies for over 30 years, 
has been named assistant treasurer. He has been credit 
manager of the company since 1942. 


E. W. Becker is now regional manager of the unit air 
conditioner division of Fedders-Quigan Corp., Buffalo. 
He is covering the eastern seaboard territory with resi- 
dent headquarters in Freeport, N. Y. 


none Any Type Oi/ in tHe ACE UNIFLOW Burnt 


-— a 


a 
















as desired. Heavy residual fuel oils may be burned efficient) me 


never varies. 


This is just one big feature of the popular Ace Uniflow Oi 


Robert West is the new regional sales director fo thf) 
midwestern area of Typhoon Air Conditioning Co.., 
Brooklyn, N. Y. He is supervising representativ:; » fF 
Illinois, Missouri, Kansas, Nebraska, Iowa, Wisc: 
and Minnesota. 





The National Radiator Co., Johnstown, Pa., has e! 
J. C. Barnes as vice president in charge of sales. H 
former sales manager of the company’s Washingto: 
Philadelphia branch offices and has been associated w;: 
the firm since 1940. He attended the Universi 
Maryland and John Hopkins University. 


At a recent membership meeting of the Midwe 
Stoker Association, F. H. Herndon was elected secretar 
treasurer of the organization, succeeding J. W. Akins, }; 
Mr. Herndon has recently formed his own distributix 
firm. 





Harrington & King Perforating Co., Chicago, has 
nounced the retirement of J. M. Fuller as presid 
after 62 years of service. F. P. Hutchinson is the 
president. J. E. Fuller has been elected vice presid 
and treasurer and S. Harrington, Jr., is secretary 


PA At a tea 





R. B. Lloyd, who joined Rheem Mfg. Co. (make 
water heaters, soft water appliances, heating equipmé: 
and steel shipping containers) in 1944, is now mana: 
of plants. He has been in charge of various compa 
plants during the last few years. . 








—Patented Uniflow Oil Valve y 
Assures Uniform Flow and Flame . 

lf 

Regardless of changes in oil temperature or viscosity, th ha 
Ace Uniflow Valve permits a constant uniform flow and flan Ey 


we 


under all operating conditions. No matter whether the oil is fle 





light or heavy—kerosene or bunker “C”’—whether the tem N. 
perature is 32° F or 180° F, the correct proportioning bu 


gel 


Ca 
Burner, custom-made for particular heating requirements agi 
Send for complete details today. “Pl 





Capactty Ranges 

















GALLONS BOILER 
PER HOUR H.P, 


SQUARE FEET| SQUARE FEET 
STEAM RAD. | WATER RAD. 
























MINIMUM a 12 1,600 2,600 
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MAXIMUM 











165 500 64,000 104,000 




















ACE ENGINEERING CO. 
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Custom Engineered Ol Burning Systems Since 1931 


W. 15th Street . Chicago, thlinois 
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UT we needed them for use 
with Yarway Steam Equip- 
ment and couldn't find any to 
suit us. 
So we designed the YARWAY 
Strainer. 
Apparently a lot of other people 
were having “Strainer trouble” 
because the Yarway Strainers pur- 
chased in a few years now number 


many thousands. 
ce eee 


Why don’t you look into this bet- 
ter Strainer for your money? Buy 
one from your supply house (over 
100 Mill Supply Houses now 
have them). 


Examine its high grade Monel 


woven wire screen that stops dirt 





—lets condensate or other fluids 
flow freely. 


Notice the removable blow-off 
bushing. Sereen and bushing 
come out together—go back to- 
gether, automatically aligning. 





Cadmium plated for protection 
against corrosion and for better 
appearance. 


Six standard sizes from ¥" to 
2" for pressures to 600 Ib. 


See your Mill Supply House 
or write for Bulletin S-201 





Plau 


HEAT TRANSFER 
with REMPE 





The Rempe "HOT SPOT” 
Fuel Oil Preheater 


This efficient heater is available 
in 16" or 14” diameter size, and 
for use with hot water or steam 
For use in oil storage tanks up 
to 12 feet diameter 


List Price 


Write for full descriptive dato 


Rempe Fin Coils for Heat- 
ing or Cooling Application 
Fin Coils designed by Rempe al 
ways carry their heat load with 
ease because they are never over 
rated. Made for any refrigerant, 
cold water, hot water or steam 
For any temperature between 
minus 60° to plus 350° F 


Send us your special problems 


Rempe Pipe Coi's for all 
Process Work 
Rempe has been making pipe 
coils for 57 years. Any diameter 
or any length, to your specifica- 
tions or our design. Can be sup- 


plied in any Steel, Alloy, Stainless * 


Steel, Copper or Aluminum 
Send full details for 
engineering assistance or quotation. 


The Rempe Engineering Data Book 
Most essential to the Engineers 
Library. A request on your let- 
terhead will bring this Complete 





ENGINEERED 
and BUILT 
for EFFICIENT 
DEPENDABLE 
PERFORMANCE 








ARNALL-WARING COMPANY 
7 Mermaid Ave. PHILADELPHIA 18, PA. 


YAR WAY STRAINERS 
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Engineering Data Book for 
design of Pipe Coils or Fin Coils. 


REMPE COMPANY 


342 N. SACRAMENTO BLVD. © CHICAGO 12, ILLINOIS 











MARL PIV ARIE 








TheseEXTRA Aircor Features 
Mean EXTRA Filtering 
Efficiency 


GALVANIZED ~ peer] 


STEEL FRAMES 








FULL BRONZE 
WELDED CORNERS 


DRAIN SLOTS FOR EXPANDED 
QUICKER, EASIER CLEANING METAL FACE PLATE 





Media of Aircor Air Filters is viscous type, permanent and 
cleanable. Constructed of multiple layers of galvanized wire 
mesh, media is designed to give maximum efficiency plus 
large dust holding capacity at low resistance. Expanded 
metal face plate acts as lint arrestor — distributes air 
evenly over entire filtering area, and aids in easier clean- 
ing and servicing. 

Available in standard 1" and 2" thickness, or for industrial 
and special applications in 2” to 4’ thickness. Holding 
frames for all type filters for V type or straight banks. 


SEND FOR 
THESE BULLETINS 





Air Filter Corporation 


108-F North Water St., Milwaukee 2, Wis. 
Canadian Representative 
DOUGLAS ENGINEERING CO., LTD. MONTREAL 
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NEW BOOKS & REPORTS 


More Engineering Data Included 
in Newly Revised Fan Handbook 


Air conditioning and ventilation engineers have | 
regarded the handbook, Fan Engineering, as “a bt 
of the industry.” Originally conceived and edited in 
by Dr. W. H. Carrier, new editions appeared in 1925, 1 
and 1938. The fifth edition, edited by R. D. Madi 
and now off the press, again deals with air and its m: 
ment and distribution in air conditioning, combust 
conveying, and other applications employing fans. 

Although greater coverage of air conditioning equi 
ment has been given in this edition, which has bee 
rewritten and reset, it has been briefed to give great 
space to engineering data. Many of the tables hay 
been revised to keep abreast of the latest available 
formation. A revised and more complete index of cha: 
and tables is given and, preceding the section on ex 
ples, there is a short summary of the more impor 
examples distributed throughout the book. 

Part 1 on the physics of air includes data on the p: 
erties of air and air-vapor mixtures, fluid flow, and ; 
distribution. Part 2 covers centrifugal and axial 
fans, the laws of fan performance, fan testing, sou 
fan dynamics, fan power equipment, and the jet pum 
Part 3 deals with fan applications in heating, ventila 
tion, humidifying and dehumidifying, cooling and r 
frigeration, drying, combustion and mechanical draft 
air cleaning, and exhausting and conveying. In Part + BRL, 
fans and air conditioning equipment, offered by Buffa! 
Forge Co., are covered. 

This bound volume contains 808 pp. (44% x 6% in 
and is published by Buffalo Forge Co., Buffalo, N. Y 
The price is $6.00 per copy. 

















Offers Helpful Data for Design and 
Purchase of Air Conditioned Crane Cabs 


The increasing use of floor area for furnaces, soaking 
pits, kilns, and ball mills in industrial plants has in- 
creased the problems, in certain heavy industries 
heat, dust, and smoke. Air conditioning is proving ' 
be a successful method of dealing with one of the most 
important difficulties—maintaining good working condi- 
tions in crane cabs. 

A pamphlet, Air Conditioned Crane Cabs, by B. R 
Small, Aluminum Co. of America, will undoubtedly be 
of considerable interest and will provide useful dats 
for anyone involved in this work, either from the stand- 
point of design or purchase. The author, a member 0 
the preventive engineering committee of the Industrial 
Hygiene Foundation, outlines practical measures which 
have been used in industry for the removal of heat 
dust, fumes, and gases in crane cabs. 

In discussing the required degree of cooling, Mr. Small 
says that either a design temperature differential o 
from 78 F in cool weather to 83 F in hot weather or# 
fixed cab temperature of approximately 81 F may & 
used. He believes the sliding temperature differential 
basis to be more practical as it permits a more econom T 
cal selection in the size of the refrigeration unit. He 
also states that mechanical refrigeration, as distinc 
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Representatives in 
principal cities 


PRODUCTS 


xx 





Continuously serving 


THE REFRIGERATION AND r 
AIR CONDITIONING -=t ale 
INDUSTRY 


Since 1919 


Fp 





For chilling water in large volume, Acme DRY-EX 
Water Chillers assure efficient performance. For air 
conditioning systems and for industrial uses, they have 
long enjoyed high nation-wide acceptance. They BLO-COLD Industrial 
comply with ASME Code. Write for complete des- Unit Costors 


criptive data. 


sat ACME INDUSTRIES, INC. 


Jackson, Michigan 















Shell and Coil 
Condensers 
ee Liquid Receivers 
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Mar.ey Heckaped Unt towers 


For limited capacity service Marley Aquatowers and Series 100 Atmospheric 





Towers have earned highest rating in hundreds of installations the country over. 


AQUATOWERS for Indoor and Outdoor Installation. 
These complete units are quickly and easily in- 
stalled by making a few simple connections. 
Aquatowers are available in two general styles 
and in seven sizes, for three to fifty tons of 
refrigeration. 


ane Series 100 Atmospheric Towers for Outdoor Installation. 

ATMOSPHERI eS. of Designed for maximum economy of installation 
: ee and operation, these towers are prefabricated for 
ease of erection. Quality materials assure years 
of uninterrupted service. 


Marley Way .... the Perfect Spray 


Marley Patented Spray 
Nozzles for cooling 
towers, processing and 
oir washing provide 
maximum distribution at 
lowest pressure. Abso- 
lute minimum of main- 
tenance is necessary. 











TOWERS 
THE MARLEY COMPANY, INC. ¢ KANSAS CITY 15, KANSAS 
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The Mettler . FAN-AITR” Gas Burner 


LATEST MODEL FEATURES NEW AUTOMATIC 
SAFETY PILOT and TRIPLE CONTROLS 





HERE IS A “FRONT VIEW" OF FAN-AIR GAS BURNERS 
(COMPACT AND SIMPLE) 





Lower picture reveals essential and highly desirable POINTS of FAN-AIR 
MECHANICAL DRAFT GAS BURNERS. Not just a gas burner but a COMPLETE 
AND FULLY AUTOMATIC BURNER SYSTEM, factory tested and ready for 
application when received. It comes to you complete as pictured with simple, 
dependable, automatic controls. No other burner so easy to install. Why be 
satisfied with less—when all these tangible advantages are so readily available 
SIZES 5 to 400 HP. 


LEE B. METTLER CO. 


406 South Main Street 
LOS ANGELES 13 
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from water spray cooling, is required for heavy q,; 
cabs where ambient temperatures are 125 F or h ehp». 
but he points out that despite disadvantages as cop ‘ 
pared with mechanical refrigeration, evaporative c 0); 
is advantageous for some applications in northern 
where temperatures at the crane level do not « 
100 to 110 F. The advantages, of course, consist o 
tively low first cost, simplified maintenance, and 
tiveness in air purification without auxiliary mea) 

According to the author, “Freon-12” was used 
air conditioning units until 1945 when “Freor-)) 
became popular for this application because i! » 
condense with ease when high temperature air is y 
as the coolant and will still remain at relatively | 
pressure. 

In discussing virtually all phases of conditioning cra, 
cabs, Mr. Small talks about methods and equipme 
which have actually been used, citing advantages ap 
disadvantages of each. In addition, he helpfully giv 
approximate costs (based on 1946 prices) of the varigy 
equipment and material items and also indicates : 
what extent crane cabs will be out of service dur 
the various installation steps. 

An appendix by C. A. Stevenson outlines the exper 
ence of a large nonferrous metallurgical plant in tai 
development of conditioned crane cabs. 

This 24 page, 6 x 9 in, paper covered pamphle: 
identified as Preventive Engineering Series Bulletin N 
and is available from the Industrial Hygiene Foundati 
4400 Fifth Ave., Pittsburgh 13, Pa., for 50 cents per c 
—while the limited supply lasts. 








Steel Pipe Specifications Cover 
Normal, High Temperature Service 


ASTM Specifications for Steel Piping Materials, iss 
by the American Society for Testing Materials, gives 
the latest form as of December 1947 all of the specifi 
tions covering steel piping materials, including | 
tubes, castings, bolting, etc. 

Specifications cover pipe for service at norma! 
elevated temperatures, and several carry 1947 designgy 
tions indicating that these were revised effectiv« 
year. In the field of tubing for boilers, and superheat: 
there are 13 specifications covering seamless, weld 
and other types of tubes involving a wide range 
chemical composition and properties. There are th 
specifications each for still tubes and for heat excha! 


| and condenser tubes. Five relate to castings for gent 
| application and high temperature service. Three sta! 


ards pertain to forgings or rolled pipe flanges and 


| covers welded fittings. There are three relating to bof 


ing, and the book includes a classification of grain s 
in steel, E-19, with its two charts. 

Copies of this 315 page book, in heavy paper cover 
be obtained from ASTM headquarters, 1916 Race © 
Philadelphia 3, Pa., for $3.00 per copy. 


Text on Fine Particle Technology 
Is Important Reference Book 


To offer a text which he hopes will be considere¢ 
standard reference in the field of fine particle ' 
nology is the stated objective of J. M. DallaValle in © 


| second edition of his book, Micromeritics—the Techn 


CALIFORNIA | ogy of Fine Particles. 


as ae 


_-_ 
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BENCH GRINDERS 
Around Your Shop 


SAVE 
STEPS— 
SAVE 
TIME! 
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See, 


AN E SEVERA 


Sn, AT THIS 

>, ngs LOW PRICE 
i i BENCH 

No) MANY PRACTICAL FEATURES! GRINDERS 


; 
A 


| @ Constant speed Black & Decker 
14 H.P. motor gives ample power 
for “run-of-shop™ jobs—eco- 


nomical to run. KEEP THEM HANDY 





e Fully protected full-size ball The dictionary says O.K. is probably derived from the 
aaa pp ane eee Choctaw oke meaning “yes” or “it is.” But that ain't j 
Voaracacay_i# the way we beerd it. They say a fellow used O.K.,. as 
* —_ 20 sane the abbre viation of "Ol Ke rr é¢ og 
| @ Bose has 4 rubber feet for bench- for 
work. Bolts to pedestal for spot- Your Workers! While the “K” on our fittings stands for Kuhns, it 


ting anywhere. ae ns ; 
could aptly stand for “Kerrect” . . . because that’s . 


what “K” Fittings are! They're precision-cast, 


SPEED UP Grinding, precision-machined, precision-inspected. 
Wire Brushing, Buffing! Every “K” fitting is guaranteed to be correct in - 
J 


wall thickness, tapping, and for drilling—free from 


Economical to buy—economical to operate - 
: ; , , sand holes, cold checks, and other blemishes. , 
sure to increase your efficiency! That’s why it : 
pays to install Black & Decker 6'' Standard The “K” line of fittings that fit includes: 
Bench Grinders at handy spots in your shop. 
@ Standard and Extra Heavy ® Standard and Extra Heavy 


| They keep tools sharp and clean; grind rings, Cast-lron Screwed Fittings Companion Flanges 
— pipe, braces, etc.: remove rust and prepare sur- @ Standard Flanged Fittings @ Drainage Fittings 
faces for painting. See your nearby B & D Dis- 
tributor. Write for free catalog to: The Black & 


Decker Mfg. Co., 628 Pennsylvania Ave., THE KUHNS BROS. CO. 


Towson 4, Maryland. DAYTON 1, OHIO 








Combined Sales Facilities at Malle- 


— 
LEADING DISTRIBUTORS )} Vee => EVERYWHERE SELL 
ne, able lron Fittings Company, Bran- 


(~ 





| ford, Conn., and Kubns Bros. Co., 
') Dayton, Obio 


PorTasLe ecectric TOOLS 






K PRECISION FITTINGS 
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The book deals with particles ranging roughly fr: x 
the larger colloid sizes to particles an inch in diamet 
The work of many men in many fields is condensed a 4 
presented as a new science of particles. As such, t «% 
book offers valuable information to both technical a id 
research men. A great deal of scattered information pn 
the subject is collected and outlined in this book (or 
easy reach, a justification for the book in itself. 

Information on dynamics, sampling, size measureme 
statistical analysis, adsorption, and diffusion of smi 
particles can be found by the air conditioning man 
The chapters on atmospheric and industrial dust and 
on particle removal from air will also be found interes: 
ing to many in the air conditioning field. 


The book may find its place as a text for engineering 
courses, but it is more important as an excellent refer- 
ence in the field of fine particle work, the chief object 
of its author. 

Published by Pitman Publishing Corp., 2 W. 45th St 
New York City, this 555 page, 6 x 9 in. clothbound tex 
is priced at $8.50—Reviewed by Lester T. Avery, presi- 
dent, and Jarl R. Swanson, Jr., Avery Engineering C 
Cleveland. 


Gives Practical Methods for 
Bending Copper Pipe and Tubing 


Whether you are interested in bending extremel) 
small or large pipe and tubes of copper, brass, and relat- 
ed alloys, much useful information will be found in the 
Pipe and Tube Bending Handbook (third edition), pub- 
lished by the Copper and Brass Research Association 

Originally issued during the war, the booklet has bee: 
completely revised to include the latest data on tl 
subject. Many of the leading types of hand benders and 
bending machines are discussed and, in most cases 
illustrated. One section deals entirely with an analysis 
of the different basic bending methods and the principles 
involved in each. 

Available from association headquarters, 420 Lexing! 
Ave., New York City, the 48 page booklet measures 8'» x 
11 in. and is paper covered. 


Gives Capacities of Hand Fired 
Hot Water Supply Boilers 


Commercial Standard CS145-47, Testing and Ratings 
Hand Fired, Hot Water Supply Boilers, initiated by the 
Federal Housing Administration, is the result of several! 
years development by the trade, with active participa- 
tion by the Anthracite Institute and the Institute 
Boiler and Radiator Manufacturers. It covers the test- 
ing and rating of all sizes of hand fired, solid fuel burn- 
ing hot water supply boilers, except those of the maga- 
zine feed type and laundry type. Ratings are expressed 
in Btu per hour, and in gallons of water heated 100 F 
in 3 hr. 


According to the National Bureau of Standards, in- 
formation is given so that the consumer will Know, pr 
to purchase, the maximum output and the capacit) 
under specified test conditions. The standard may 
used as a basis for purchasing and for eliminating c 


| fusion among buyers and sellers as to the significance 
| published ratings. 


Copies are for sale by the Superintendent of Docu- 
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“Fabrihated WALL GRILLES 


for Commercial Installations 








Heat -“/ransfer 
SPECIALISTS 


PROVIDE ADJUSTABLE 
DIRECTED AIR FLOW 
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Sé abe ’ 
IN REFRIGERANT 
COOLERS 


The very essence of “air condition- 


ing” is the controlled transfer of heat. 311-8 


Made to fit openings in even - 
inches from 8’ x 4’ to 60’ x 40’ : 


Independent Fabrikated* Adjust- 
able Grilles (patented), rigidly con- 


tt was entirely logical, therefore, 
that Patterson-Kelley engineers, who 
have specialized for years in heat- 
transfer equipment, should turn their 
attention years ago to refrigerant 
coolers, condensers and other heat- 
transfer equipment needed in air con- 
ditioning and refrigeration systems. 


structed with stamped steel rims and 
steel bars, are made with either verti- 
cal or horizontal grille bars. Grille 
bars are adjustable before or after 


i ll ; available als h bars 
Today, Patterson-Kelley Equipment, installation; available also with bars 


coolers for example, is considered by 
many to be the standard for such 
installations. 


Garrenson-nu THE INDEPENDENT 


107 WARREN STREET, EAST STROUDSBURG, PA : 
_ YORK 17—101 Park Ave. PHILADELPHIA 3—1700 Wolnut St. R E ¢ | ST - R C 0 x 
“NCAGO 4—Roilway Exch. Bidg. BOSTON 16—96-4 Hunlingion Ave VZV ME RICE 195 MORALS TMI) T LE 


Representatives in Principal Cities 


permanently set for straight flow. 


Write for new Catalog No. 48—gives 
schedule of sizes, details and prices. 





Always Leading — Always Progressing 
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STAINLESS STEEL 4 









Aor 


every 
need 


Trentweld Stainless 
Steel Tubing used for 
syrup lines and tank 
legs by E. L. Husting 
Co., Milwaukee, man- 
vfacturers of carbon- 
ated beverages. 

Installing Contractor 
— Cream City Boiler 
Co., Milwaukee. 





Highest 
sanitary 
standards 






























Freedom 
from 
mainte- 
nance 
expense 
or re- 
placement 











Assured 
purity of 
Product 


HEREVER flow lines must carry corrosive substances 

in any form, the efficiency of Trentweld stainless steel 
tubing is all inclusive. Highly resistant to the action of acids 
or alkalines, this rugged thin-walled tubing is made to deliver 
substantial savings over the years to the installation owners 
in eliminating replacement costs and maintenance expense. 
Of interest, too, initially, is the fact that this light weight 
tubing, in diameters up to 30”, is easy to handle under any 
condition. It saves manpower, makes installation work a 
smooth-running, time-saving job. Trent en- 
gineers are at your call at all times to give RRENTWEL] 
you whatever help or information you may or} 


require. Without obligation, write: uae? 
District Offices—New York, Chicago = 
RENT TUBE MFG. CO. 


430 Church St. East Troy, Wisconsin 





















|ments, Government Printing Office, Washington 
| D. C., for 10 cents each. A discount of 25 percent wil 
allowed on orders for 100 or more copies. 


ASA Publishes Price 
| List of Standards 


An up to date list of all national standards appro 
by the American Standards Association has been p 
lished and is now available. 

The list includes national standards for such im; 
tant problems as dimensions of machine tools and pa 
rating and testing of electrical equipment, dimensi 
and identification of pipes and piping, building c 
requirements, industrial safety and health, toget 
with definitions, abbreviations, and symbols used 
technical literature. 

The new price list makes available a complete set 
all American Standards at $225.00 and a complete se 
all American Safety Standards at $35.00. Quantity « 
counts range from 20 percent to 45 percent for quanti! 
up to 1000 copies. 

Copies of the list can be obtained from the associat 
70 E. 45th St., New York 17, N. Y., at no charge. 


Other Books and Reports Received 


Steam, Air, and Gas Power, by W. H. Severns, professo: 


of mechanical engineering, University of Illinois, and |! 
and former) 


E. Degler, technical director, Marley Co., 








professor of mechanical engineering, University of Texas 
This fourth and revised edition contains basic informa 


tion on power and heat engineering. New material 


the gas turbine and other recent developments has be« 
added and the material in the former editions has bee: 


revised and brought up to date. Priced at $4.75, this 509 


page, clothbound bcok is published by John Wiley 
Sons, Inc., 440 Fourth Ave., New York City 


Scientific and Technical Abbreviations, Signs, and S) 
bols, by O. T. Zimmerman, professor of chemical e: 


m 


neering, University of New Hampshire, and Irvin Lavin« 


formerly professor of chemical engineering and head 


the department, University of North Dakota. Accordi 


to the publisher, Industrial Research Service, Masi 
| Bldg., Dover, N. H., this book contains thousands 
abbreviations, signs, and symbols for all of the ma 


scientific and technical fields. Standard symbols, bot 
‘letter and graphical, of the American Standards Ass 
ciation are included. The clothbound text contains ove! 


| 475 pages and is priced at $7.50. 


Man-Weather-Sun, by W. F. Petersen, M.D.—publish« 


by Charles C. Thomas, 301-327 E. Lawrence Ave., Spri: 
field, Ill. 
priced at $10.00. Dr. Petersen presents a history 
|individual reaction to atmospheric environm<« 
Through a detailed study of normal adult triplets 


Contains 464 pages, 294 illustrations, and ! 


pictures the efforts of the human organism to mainta! 


an unstable equilibrium in the atmosphere. Vari 
mechanisms, from the biochemical to the mental, 
studied to demonstrate the effect of climate on 
human race, and from studies of appendicitis, epile) 


that man is dependent on his atmospheric surroundi! 


7 
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BUILDERS Propeloflo Meter takes the guesswork out 
of main line metering — keeps accurate count of 
WHERE water is going AND HOW MUCH. Widely 
accepted for its proven dependability, this Meter 





gives gallon-by-gallon information on actual flow 
conditions. The unit is totally self-contained and self- 
actuated; reads directly in gallons. It’s easy to install, 
too — as easy as adding a new pipe section. BUILDERS 
streamline Venturi design gives accuracy within + 2% 
over a wide range and its low pressure loss minimizes 
pumping costs. For Bulletin 350A, address Builders- 
Providence, Inc., (Division of Builders Iron Foundry), 
41 Codding Street, Providence 1, R. |. 








BUILDERS PRODUCTS 








Venturi, Propelofio and Orifice Meters * Type M, Flo-Watch 
and Flo-Gage Instruments * Shuntflo Steam Meters * Kennison 


Nozzles * Chronoflo Telemeters * Conveyoflo Meters 








BUILDERS»= PROVIDENCE 


Ww 
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100,000 Btu hr. 
125,000 Btu /hr. 


Its New! 
It's Amazing! 
This John Zink 


UNIT HEATER 


This new and unique design in sus- 
pended space heaters features: More 
Head Room—Compact design— More 
Heat from gas burned, gas company 
test shows overall efficiency of 82” 








Where floor space is at a premium 
this turbine type unit has greater 
heating capacity. Controls are built- 
in. Unit is shipped completely assem- 
bled ready for installation. One unit 
will heat a 40’ x 80’ space. It is 
A. G. A. approved for liquefied petro- 
leum gases, manufactured or natural 


gas. 


@ Finished in Toast Tan Crinkle Enamel 
Baked On 


@ Adjustable Louvers 


— Write for Literature — 


John Zink Company 


4401 South Peoria 
TULSA, OKLAHOMA 


New York Salt Lake City Houston Los Angeles 
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MEETINGS & CONVENTIONS 





The Third National Instrument Conference and Exhibit— 
sponsored by ihe Instrument Society of America, 1117 
Wolfendale St., Pittsburgh 22, Pa. To be held September 
13 to 17, Philadelphia Convention Hall. 


American Gas Association, 420 Lexington Ave., New 
York City—1948 convention, the week of October 4, At- 
lantie City. 


American Chemical Society, Chicago section, 1505 S. 
Wabash Ave., Chicago 5—Fifth National Chemical Ex- 
position, October 12 through 16, Chicago Coliseum. 

Plans for this show include the revival of the National 
Industrial Chemical Conference, which was not sched- 
uled at the last show held in 1946. 

According to Dr. L. E. Clifcorn, chairman of the expo- 
sition committee, “the conference will feature noted 
speakers who will present interesting papers on new 
developments, discoveries, and applications in industrial 
chemistry.” Sessions will be held in the Coliseum Annex, 
under the same roof with the show, and all show visitors 
are welcome to attend the conference. 


National Association of Housing Officials, 1313 E. 60th 
St., Chicago 37—annual meeting, October 13-16, Olympic 





hotel, Seattle. The Third Annual Exhibit of Building a: 
Maintenance Products will be held concurrently. 


American Welding Society, 39 W. 39th St., New Yor: 
City—annual meeting, October 24-29, Bellevue-Stratfo: | 
hotel, Philadelphia. 


American Society of Refrigerating Engineers, 40 W. 40: ) 
St., New York City—1948 annual meeting, December 
to 8, Hotel Statler, Washington, D. C. 


Pan-American Engineering Congress, to be held late 
1948 or in 1949, South America—further information 
be released by the Engineers Joint Council Committ: 
on International Relations, 29 W. 39th St., New York 


City. 


Ninth International Heating, Ventilating, and Air Condi- 
tioning Exposition, January 24 to 28, 1949, Internationa! 
Amphitheatre, Chicago—under the auspices of the 
American Society of Heating and Ventilating Engineers 
51 Madison Ave., New York City. 


Sixth All-Industry Refrigeration and Air Conditioning 
Exposition, the week of November 14, 1949, Atlantic City 
—sponsored by the Refrigeration Equipment Manufac- 
turers Association, 1107 Clark Bldg., Pittsburgh 22, Pa 





circulating unit or the replacement of an old one. 








DO YOU HAVE A CIRCULATING PROBLEM? 


If so, investigate the many features of Ingersoll- 
Rand KRVS pumps. These small rugged units are built in 4, '4 , 4% 
and 1 horsepower sizes for continuous, trouble-free service. 

All of these pumps are equipped with a nationally 
known motor. A few valuable features include ease of mounting, com- 
pactness, built in mechanical seals and grease-sealed ball bearings. 

Your nearest I-R branch office or local I-R distribu- 
tor can give you complete details when you are considering a new 





KRVS 
Model F. 
KRVS 
Models - 
D and E. 


Ingersoll-Rand 
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fications 


@ Part by part, you can 
depend on Fedders ad- 
vanced engineering. All 
copper heating element 
with streamlined tubes 
and patented saddle fins 
assure thermal and aero- 
dynamic efficiency. Fins 
saddled over sides of 
tubes eliminate expan- 
sion stresses between fin 
and tube. Each tube is 
free to “give” laterally 
thus relieving differential 
expansion stresses be- 
tween adjacent tubes. 
Fins are brazed to head- 
ers through die-formed 
flanged holes. 











CASE REPORT NO. 48 from a series of actual cases 
recording the successful application of BEAR 
DY-NAMIC BALANCING to Industry 








UNITED STATES 
ELECTRICAL TOOL CO. 





- ools » has been Bear 
A Chicago manufacturer of electric tools who ha 


nat 
well as fan and armature 

ncing fans for armatures, as 
se . orts that it takes 


assemblies for over five years. Company rep 
t, to obtain 


just 3 to 5*s minutes, depending upon the un “— 
perfect Dy-Namic Balance in rotating parts Up ° 13 . | 
per day are now being Bear Balanced at v S. Electrica 
Tool Co. Further findings: Bear Dy-Namic Balancing is a 
fool-proof method of attaining perfect Dy-Namic aan 
one of the major causes for the improved mechanical - 
formance of the finished product. Bear Balancing of rotating 
parts results in smoother, quieter operation of the balanced 
object, adding years to the life of the finished machine 


t< 


3 of the IMPORTANT PRODUCTION 
ADVANTAGES which ACCOUNT FOR 
THE SUCCESS OF BEAR BALANCING 


* SPEED In the report above, as in many other case histories. user : 
find that Bear Balancers do the job quickly, which makes for } ghly 
increased production schedules 


© SIMPLICITY |: takes just a few hours to train menor woment p 


erate a Bear Balancer. There are no complicated man pulations to learn 


© ACCURACY The dependable precision of Bear Balancers ic 
teflected in the improved performance of the finished product 
increases Customer acceptance! 


INDUSTRY- WIDE RECOGNITION 
OF BEAR DY-NAMIC BALANCING 


Hundreds of recognized manufacturers in al] chan- 
nels of industry report successful results with 
Dy-Namic Balancing of rotating bodies, weighing 
anywhere from 4 oz. to 8 tons. Your specific oper- 
ation, or one similar to it, is most 
likely represented in our file of 
Case Reports. We'll be glad to 
send you particulars, as well as a 
copy of the latest Bear Industria] 
Balancing Catalog. Write Bear 
Mfg. Co.., Dept. H-16, Rock Is 


land, Illinois. 





FEDDERS-QUIGAN 
CORPORATION 
BUFFALO 7 NEW YOR K 


BEAR py nase sacancne we. 





Heating, Piping & Air Conditioning, July 1948 











Designed for Better Living... 


BASEBOARD 
‘HEATING 
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HICH CAPACITY—Exceptionally high ca- 
pacity per lineal foot (600 BTU with 170 
water) permits operation most of the time on low water tempera- 
ture; thus effecting fuel economy, draftless distribution and in- 
creased wall cleanliness. 

SIMPLE INSTALLATION—(Does not have to be recessed.) Re- 
quires only a few wall brackets and fittings. 
DURABLE CONSTRUCTION—Heavy wall copper tubing, 
num radiating fins and heavy gauge sheet stee! grilled covers. 


Write for Catalog BI 


alumi- 


Immediate Delivery 





MAGNA Jhelum 
UNIT HEATERS 


Write for Catalog MTH 


MAGNA Fie 
VECTORS 


for Catalog MF« 


CON 





Manufacturers of Fin Tube Surfaces. 
Inquiries Invited. 


BUFFALO 13, N. Y. 


1292 NIAGARA ST. 


216 
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CENT TRADE LITERATURE 


For your convenience in obtaining copies of these 
bulletins, see coupon on page 189. If you write 
direct to the manufacturer, describe carefully 
what literature you want, as the number given 
first in each item is for use only when sending 
| requests to Heating, Piping & Air Conditioning. 
' 





Advantages of 
Good Ventilation 


No. 6887—Fresh Air—At the Touch of a Switch is tl 
| title of a 16 page booklet released by the National Ass: 
ciation of Fan Manufacturers, 5-208 General Moto 
Bldg., Detroit 2, Mich. The healthful benefits of prop: 
ventilation in homes, apartments, hotels, stores, restau 
rants, clubs, offices, and theaters, as well as in indust: 
and on the farm, are depicted. 


Air Conditioning 
Coils 


No. 6888—Direct expansion, water cooling, and stea 
coils of both the standard and nonfreeze types a1 
covered in Catalog 140-1948 published by Bush Mfg. C 
179 South St., West Hartford 10, Conn. Features of th 
coils include aluminum fins on tinned copper tubes wit 
a mechanically expanded fin-to-tube bond. Performan 
and coil selection data are included in the 36 page bulle 
tin. 


Air Eliminators for Low 
Pressure Steam Heating 


No. 6889—Air eliminators of a new design for low pres 
sure steam heating systems are introduced in Catalos 
| No. 170 issued by Sarco Co. Inc., Empire State Bld 
| New York 1, N. Y. Also featured are new eliminators for 
hot water convection or radiant heating systems. List 
prices, capacities, dimensions, and weights are give: 


| 


Centrifugal Blowers 


No. 6890—The complete line of lightweight, “Hi-Fk 
centrifugal blowers in the 4 to 18 oz pressure range and 
for capacities from 6000 to 48,000 cfh is covered in bul- 
letin 6A-4 issued by the Industrial Div., Bryant Heater 
Co., 1020 London Rd., Cleveland 10, Ohio. Photos, dia- 
grams, and capacity and dimensional tables for the 
complete series, as well as various filter combinations 
are covered. 


Circular Downflow 
Unit Heater 


No. 6891—A 16 page catalog (No. 2648) describes the 
new line of circular “Vertiflow” unit heaters which are 
available in a wide selection of models for delivering 
from 52,600 to 552,000 Btu per hr. Among the features 
described are the “free convection” channel surrounding 
the motor, fan capacity, and the circular core design 
The manufacturer is Young Radiator Co.. Racine, Wis 


Continuous Weld Pipe 


No. 6892—A new four page folder (Form ADV 503 
released by Republic Steel Corp., 3100 E. 45th St., Clev: 
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Roof Ventilators 


provide highly efficient large scale and 


spot ventilation for practically any type 

of industrial building, regardless of its de- 

sign or unusual characteristics. Adequate 

ventilation speeds production, reduces 

spoilage and accidents, helps you attract 

more manpower. Describe your problem; 
write for Bulletin 324. 


THE SWARTWOUT CO., 18568 Euclid Ave., 
Cleveland 12, Ohio 





Swartwout 
Coriteiild Air Circulation 
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-INFRA 
INSULATION, INC. 








Of All Heat Transfer Through Wall 


Spaces, 65% to 80% is Radiant 


Infra Insulation 
Reflects 97% of 
Radiant Heat 


iow Accordion Insulation absorbs and 
emits only 3° of Radiant Heat. Infra 
forms a series of low-conductive air com- 
partments as well as 4 radiant-heat- 
rejecting aluminum surfaces. 

Infra weighs 1 oz. per sq. ft., occupies 
| cu. in. of space. Ordinary insulation 
which weighs 32 oz. per sq. ft. occupies 
18 cu. in. Installed, Infra’s mass has a ratio 
of 1 to 431 of low-conductive air against 
| to 23 for ordinary insulation. 

Infra insulates against heat, condensa- 
tion, vapor, vermin, mold and fire. 


Thermal Factors Stamped on 
Every Carton 
Inrra C Facrors AND Rockwoo. EQuIVALENTS 

C .052 Downward Heat Flow. equals 6-1/3” 
of Rockwool. 
C .083 Upward Heat Flow. equals 3.9 
Rockwool 
C .10 Lateral Heat Flow, equals 3-1/3” of 
Rockwool. 


of 


WRITE FOR FREE 16-Page Booklet: 
“Simplified Physics of Thermal Insulation” 


Architects and engineers use it as a handbook 
and colleges as a text on heat transfer, conden 
sation, vapor, mold, ete. Contains chart of k, ( 
R and U factors of all insulations of all thick- 
nesses, weights, densities, etc. 





10 Murray Street, New York, N. Y., Department J 
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@ Stretch your oil supply 
by replacing obsolete equip- 
ment with Todd Burners. 
Avail yourself of the years 
of experience of Todd 
engineers. 


Oil Burners 
Gas Burners 


Combination 
Oil and Gas 
Burners 


i\/i/4 





COMBUSTION EQUIPMENT 
DIVISION 


TODD SHIPYARDS CORPORATION 


81-16 45th Ave., Elmhurst, Queens, N. Y. 


NEW YORK * BROOKLYN * ROCHESTER 
HOBOKEN + NEWARK * PHILADELPHIA 
HARRISBURG * YORK * CHICAGO * CHARLESTON, 
S.C. © BOSTON * SPRINGFIELD, MASS. 
BALTIMORE * WASHINGTON * DETROIT * GRAND 
RAPIDS * TAMPA * GALVESTON * MOBILE + NEW 
ORLEANS * LOS ANGELES * SAN FRANCISCO 
SEATTLE * MONTREAL * TORONTO 
BARRANQUILLA * BUENOS AIRES * LONDON 
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land 4, Ohio, describes the company’s continuous butt 
weld process used in making this type of steel pipe. Also 
given are nominal weights and dimensions of standard 


weight pipe. 


Controls for Conventional Hot 
Water and Radiant Panel Systems 


No. 6893—Weather Control for Hot Water and Radiant 
Heating is the title of an 18 page bulletin released by 
Sarcotherm Controls, Inc., Empire State Bldg., New 
York City. After discussing the basic control problems 
of hot water heating, with emphasis on radiant pane! 
systems, the booklet describes the company’s thermo- 
static three way valve which is designed to control the 
water temperature in accordance with outside temper- 
atures. Also described and illustrated are the company’s 
three way mixing valve with compensating indoor con- 
trol, an outside bulb for wind velocity correction, and 
the “Thermoray,” a room thermostat designed to be sen- 
sitive to both air temperature and radiation. In addition 
to illustrating typical hook-ups, information is given on 
sizing the valves, and accessories such as room thermo- 
stats, pump controls, time switches, balancing fittings 
air eliminators, radiator valves, and pipe line strainers 
are covered. 


Cooling 
Units 

No. 6894—The new line of large “VAD” (vertical air 
discharge) cooling units recently introduced by Young 
Radiator Co., Racine, Wis., is designed for large scale 
cooling of water, oil, and gas, as well as steam and vapor 
condensing in any combination. These units, which are 
available in capacities from 3 to 15 million Btu per hr 
under standard conditions, are described and illustrated 
in Catalog No. 448. 


Determining Moisture 
or Latent Loads 


No. 6895—The Industrial Div., Bryant Heater Co., 1020 
London Rd., Cleveland 10, Ohio, has published Datagram 
SGD No. 2 which is a four page folder giving data on 
moisture or latent loads on air conditioning and drying 
systems. Starting out with a table of recommended 
design outside moisture conditions, information is given 
on determining the ventilation moisture load, moisture 
given off by adults, evaporation from a wetted surface, 
and the drying and storage of hygroscopic materials 


Extended Surface 
Heating and Cooling Coils 


No. 6896—Bulletin No. 300 on heating coils and blast 
heaters and Bulletin No. 400 on direct expansion and 
water cooling coils have been issued by McQuay, Inc.. 
1600 Broadway, N.E., Minneapolis 13, Minn. In addition 
to describing the design and construction features of 
these nonferrous, extended type coils having “Ripple 
Tube” and “Ripple Fin” construction, the bulletins in- 
clude information on tapping arrangements and piping 
connections, together with data on performance and 
coil selection. Also recently issued are separate data 
bulletins on the heating and cooling coils. These art 
largely devoted to performance and selection data. 
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ANT to cut new construction costs? Want to “add’’ 50, 100, even 

200 feet of floor space to existing facilities? Then best you get 
acquainted with SHAFCO Suspended Oil-Fired Unit Heaters. They “hang” 
overhead . . . up in the air and out of the way . . . leaving space below 
free for useful, profitable occupation. And talk about heating efficiency! 
SHAFCO is tops! . . . 85% by actual tests . . . due to its exclusive, patented 
“counterflow” principle of air and heat. Installation? Quick and easy . . . 
because SHAFCO Heaters are compactly designed, simply assembled. 
Built-in plenum chamber eliminates makeshift “on-the-job” finishing. 





Heavy duty blower unit assures efficient heat circulation with minimum 
duct-work. Long-lasting? You bet! SHAFCO maintains the highest standard 
of quality throughout . . . with heavy gauge steel construction that really 
stands up under heat. No strains, no warping, no buckling! And SHAFCO 
Heaters have been thoroughly proved in use over 10 years successful 
application by major oil companies. 

Models available from 100,000 to 400,000 B.T.U. to cover 


a wide range of commercial and industrial installations. 


Territories available. Write today for complete information. 


DISTRIBUTING CORPORATION 


SAWYER HEATING COMPANY 


Division of 


1354 Book Building + Detroit 26, Michigan 
NEW YORK: 347 Madison Ave. « CHICAGO: 330 S. Wells St. 


Authorized representation Coas! to Coast... . provides on-the-spot installation service 
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USE 





Restaurants 


Counter Apartments 


Floor Taverns 


Offices 


Stores 


REVERSIBLE 
ALL-PURPOSE FAN 


.--A single, simple Peerless Electric 
plug-in PROFIT BOOSTER 


NIQUE in size and utility, this Peerless WF-30 All- 
Purpose, All-Metal Fan and Cabinet are 30” square 


and only 5'2” deep... tremendous air capacity of 4220 


C.FR.M. high speed exhaust ... low-cost operation ~+.two 


speed 4% h.p. motor... reversible... exhausts day time 


heat or pulls in cool night air... thermally protected 


motor can’t burn out. 


Here’s a real ready-to-plug-in appliance with dozens of 
commercial and domestic applications—a Peerless-quality 
fan that you can make a volume leader and a profit leader. 


Write for details TTODAY! 


...and aSerless. lectric easy-to-install 
VENTILATTIC FAN 


In every community there'll be big 
demand for this efficient “home 
cooler” — blows heat out . . ° pulls 
cool, fresh air in. A boon for stores, 
theatres, dance halls and restau- 
rants, too. This Peerless Ventilattic 
Fan (dependability proved by years 
of satisfactory service can be 
mounted at attic window by using 
rubber feet supplied with the unit 
—then easily connected to window 
or opening in wall with canvas boot 
or duct. Five sizes 24” to 42” com- 
plete with motor. WRITE for de- 
scriptive folder and prices. 


THE PEERLESS ELECTRIC COMPANY 
Member Propeller Fan Manufacturers Association * Established 1893 
WARREN, OHIO 


MOTORS * FANS * BLOWERS 
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VULCAN 


for BETTER HEATING 
EASIER INSTALLATION 





VULCAN is setting new 
standards in heat dis- 
tribution by compres- 
sing greater heating sur- 
face into light weight, 
easily installed heating 
units. 

VULCAN patented off- 
set fin construction combines adequate heat- 
ing comfort even with high ceiling areas as in 
schools (such as the gymnasium pictured 
above), churches, hospitals, public buildings 
and industrial plants. 

VULCAN is easy to install — steel sections 
come cut to length, ends threaded or cham- 
fered. Copper Vulcan can be furnished with 
either Copper or Aluminum fins on Copper 
water tube. Sections are light in weight and 
easy to handle as a length of pipe or tube. 
Requires few fittings, specialties and sup- 
ports. Attractive grille covers furnished when 
desired. 

Look for the name “‘Vulcan-Hartford” stamp- 
ed on every radiator. 


Write today for fur- 
ther details on perform- 
ance and installation. 









VULCAN has the offset fin 


construction. 











Fins off-set for rigidity . . . 
a patented Vulcan feature. 


THE VULCAN RADIATOR COMPANY 


@) 26 FRANCIS AVENUE 
| 


HARTFORD 6, CONN. 
RADIATOR I 


DECADES 


RER f R VER TW 
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| Filters for Air, Gases, Liquids 
Chemicals, Special Applications 
No. 6897—The line of “Staynew” pipeline, air intake, 
liquid, ventilation, and air conditioning filters offered 
by Dollinger Corp., 11 Centre Park, Rochester 3, N. Y.., 
is described and illustrated in a new 42 page catalog 
Design and construction features, sizes, performance 
data, and applications are covered. Another new eight 
page bulletin (No. SIF) deals with the company’s dry 
type air intake filters for all types of air compressors, 
diesel and gas engines, blowers, motors, and generators 
Sizes range from 6 to 8000 cfm and all filter units fea- 
ture radial finned insert design. 


Forced Circulation for Hot Water Heating 

No. 6898—A bulletin (Form FCE 648) released by 
H. A. Thrush & Co., Peru, Ind., is devoted to the com- 
pany’s flow control system for hot water heating. In 
addition to detailed information on ratings and capaci- 
ties of circulators, flow valves, tanks, and water heaters 
the 20 page booklet includes installation data and wiring 
diagrams, as well as typical details on radiant heating 
applications. 


Heat Transfer Products 


No. 6899—The line of heat transfer products offered 
by Marlo Coil Co., St. Louis 10, Mo., is briefly described 
and illustrated in a new 12 page leaflet. Available sizes 
| capacities, and features are listed for unit coolers, indus- 
trial coolers, evaporative condensers, air conditioning 
units, cooling towers, blast coils, commercial units, and 
electric defrost units. 


| Laboratory Instruments 


No. 6900—A new catalog published by the American 
Instrument Co., Inc., Silver Spring, Md., describes nu- 
merous scientific instruments for use in chemical, bio- 
logical, physical, metallurgical, engineering, and mate- 
rials testing laboratories. The publication is generously 
illustrated and includes comprehensive data on genera! 
laboratory equipment. Copies are available from the 
manufacturer to laboratory workers requesting them 
on business or professional stationery. 


Line of Heat Transfer Products 


No. 6901—Young Radiator Co., Racine, Wis., has issued 
Catalog No. 148 covering its entire line of heat transfer 
products, including convectors, unit heaters, air condi- 
tioning equipment, radiators, heat exchangers, jacket 
water coolers, large capacity and standard size cooling 
and condensing units, and specialized products. 


Materials of Construction for 
Flow Measuring Instruments 


No. 6902—A four page engineering bulletin givin: 
| detailed recommendations on construction materials fo: 

almost 400 corrosive liquids and gases has been pub 
| lished by Fischer & Porter Co., Dept. 1J-L, Hatboro, Pa 
The bulletin (No. 97) was designed specifically for select 
ing materials to be used in the company’s “Flowrator 
instruments for measuring flow of corrosive fluids, anc 
material recommendations are listed under three head 
ings having particular reference to construction feature 
of these instruments. 
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JEFFERSON UNIONS Pe anTOCEEL Oa 


FOR BETTER | y DEPEN DABLE 


4 PIPING INSTALLATIONS 












SPRAY POND NOTZLES 


fA i 


; ATOMIZING SPRAY NOZZLES 
You can save yourself time, 






trouble, and money by start- porn ws 





, = Anes : acE 
ing your piping installations if 








off with reliable Jefferson 


Unions such as the female (oerisns on 
tee, with union on the run, [ed 

shown at left. In this and 2200405 
all other Jefferson Unions Vers Fe 

the recessed brass seating ors @ 
feature assures you of a tight 320) 


(2308) Ps 





fit EVERY time and means important savings in 





maintenance because there are fewer joints in- 
ATOMIZING SPRAY NOZZLES, SPRAY POND NOZZLES, 


volved wherever unions are used. Shutdowns are 
and CONDENSER WATER DISTRIBUTORS 


also kept to a minimum because of the leakproof Fer Vertical Shell and Tube Ammonia Condensers 

: . TOC ¥ - f ith ist 

tightness afforded without undue pressure. In- ALL MARTOCELLO SPRAY NOSELED, sce menufecured, with preci 
. . . and durability. They ere guaranteed to give satisfaction. Successful, 

vestigate these superior units today. efficient results depend largely upon selecting the proper oumber, type and 


size of Noazles suitable for your installation. 
pe MARTOCELLO CONDENSER WATER DISTRIBUTORS are sow used 


by Progressive Refrigerating Engineers in solving 
their Manpower problem, because they require no attention and sssure 
users of the lowest Condenser Operating Pressures and Minimum Power Cost 











607 West 26th Street, New York 1, It will pay you to consult us. WRITE or WIRE for further information. 
35 Fletcher Avenue 65 Gooding Street vy a nahaet pala 
Lexington 73. Mass. Lockport, N. Y. (“) Jos. A. — mSVe. PHIL DELPHI 


MARTOCELLO QUALITY 











F-C — 10 TO 
MODEL S 3 25 H.P. 
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SCHNACKE 
COMPLETE 
CONDENSING UNITS 














| ml GET THIS FOLDER 


Dimensional Date and Weights of Welding Fittings and 






Flanges: This folder opens up to man-size tables 
giving you dimensional information concerning 
For Air Conditioning and Refrigeration Tube-Turn welding fittings from 4%" to 30° in 


SCHNACKE Compressor has replaceable, refrigerant-cooled 
Steel cylinder sleeves, balanced forged crankshaft, sealed 
crankcase, complete pressure lubrication, and many other 
advanced features 

Condenser is ASME approved, fin tube, cleanable type, 
mounted in sturdy base. Water control valve and pressure 
control installed. T-C Models 5 to 15 H-P. available. Models 
less condenser, from 5 to 50 HP 

Our new foundry now makes deliveries on most models 
possible in one to two weeks. 

Write SCHNACKE, INC., 1020 E. Columbia St., Evansville, 
Ind., for complete details. 


standard weight and extra strong, and flanges in 

all sizes and weights. It's a really useful reference tt 
tool. Keep a copy handy. Mail the coupon. 

TUBE-TURN WELDING FITTINGS AND FLANGES 


District Offices at New York, Philadelphia, Pittsburgh Tuse-Turn—T7. M 
Detroit, Chicago, Houston, Tulsa, San Francisco, Los Angeles Reg. U.S. Pat. OF 


Pt eee ee ee 


Tube Turns, Inc., Dept. 2009, Lovisville 1, Kentucky ' 
Please send “Dimensional Data” folder | 
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THE 
AUTOMATIC 
SHUTTER 

WITH ALL THE 
FEATURES 














FRONT VIEW—CLOSED 





IT TAKES THE LOAD OFF THE FAN! 


Aluminum louvers open fully, permitting capacity fan opera- 
tion. New heavy reinforcement strip adds strength and long 
life to the louvers, assures quiet operation and perfect coun- 
terbalance, prevents rattling. Deep shroud protects shutter 
from high winds. Tie-rod, brackets and bearings inside frame. 
not exposed to weather. Special finish resists corrosion. 
Many other features. 


WRITE FOR NEW AIR-FLO CATALOG 43-D 


Illustrations and details of the complete Air-Flo line. 





Air Conpitionnc Propucts Co. 


DETROIT 16, MICH. 


2340 W. LAFAYETTE BLVD. - 


























GAS 
BURNERS 


Haney Venturi Gas Burners are 
the answer to all your heating 
installations whether commercial 
domestic, or industrial. The ver- 
tical type illustrated will afford 
economical, even, dependable heat 
with remarkable freedom from 


maintenance troubles. It's shipped completely assembled, ready for 


installation and is available for mixed, natural or LP gases. 
We'll be glad to send more information on request... 


pleas e write! 


HANEY tno sncineees 


Monrovia, California 


909 South Myrtle Avenue 














Mercury 
Switches 


No. 6903—Minneapolis-Honeywell Regulator Co., 2604 


Fourth Ave., S., Minneapolis 8, Minn., has published ; 
manual on mercury switches giving details on availabl: 
types and applications, together with technical data an 
other pertinent information. Along with a chart show 
ing recommended selections of switches for specifi 
applications, complete specifications for more than 6 
different types of mercury switches are included. 


Nickel Alloy 
Welding Electrodes 


No. 6904—How “Ni-Rod” nickel alloy welding electrode 
may be used for obtaining machinable welds in cast iro! 
is described and illustrated in a four page folder issuex 
by International Nickel Co., Inc., 67 Wall St., New Yor} 
City. Three case histories are given 


Oil Burners and Combination 
Oil and Gas Burner Units 


No. 6905—Faber Engineering Co., Amber and West 
moreland Sts., Philadelphia 6, Pa., has issued Bulleti 
45-1 on its semi-mechanical, steam atomizing oil burns 
systems and Bulletin 45-2 on its mechanical oil burner 


Both types may be used with natural or forced draft and 


the steam atomizing units are rated from 40 to 2000 lI 
per hr of oil while the mechanical units have capacitie 
from 40 to 1800 lb per hr of oil. The ratings are depend 
ent on the type of draft. 


(Za 
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Pipe Joints 
with KEY PIPE JOINT 
SEALING COMPOUNDS 


« EY-TITE Water, gas, low-pressure 


steom and campressed air lines are completely 
sealed when you use KEY-TITE. This lead-free 
compound does not affect taste of odor of 
potable liquids. 


KEY GRAPHITE PASTE 


Oil, gasoline, kerosene and high-pressure steam 
lines require the perfect seal provided by KEY 
GRAPHITE PASTE. With KEY, pipe joints are 
sealed and lubricated at the same time. 








Pipe joints and fittings sealed with Key 
Pipe Joint sealing compounds do not 
leak. Connections will not freeze and re- 
Opening is easy. 


There is a Key compound fo fit your pipe joint 
sealing requirements. Send for free sample. 





KEY COMPANY 


2617 McCasland Ave 
East St. Louis, Ill. 





Heating, Piping & Air Conditioning, July 194 








Bulletin 45-3, also recently) 
issued, covers the company’s line of combination oil and 
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TO 








BY THE SKILLFUL USE OF CHEMICALS 
ALONE WE CAN CLEAN YOUR WATER- 
COOLED AIR CONDITIONING EQUIPMENT 
SCIENTIFICALLY AND SAFELY. 

WE RESTORE TO ORIGINAL OPERAT- 
ING EFFICIENCY THE ENTIRE INTERIORS 
OF CONDENSERS, HEAT EXCHANGERS, PRE 
AND AFTER COOLERS, 
LINES, TURBINES AND OTHER EQUIPMENT. 
WHY ALLOW SCALE OR ALGAE SLIME 
PROGRESSIVELY LOWER THE EFFI- 
CIENCY OF YOUR PLANT? 

WRITE TODAY FOR OUR LITERATURE 
OR CONSULTATION—NO OBLIGATION. 


APEX 


ENGINEERING COMPANY 


CEN. 2909 — 75 E. WACKER DRIVE — CHICAGO 1, ILL 


JACKETS, PIPE 

















BUILT-IN ai FACTORY 


For all your under- 
ground and exposed piping 
jobs you'll like DURANT 
Pre-Sealed Insulated Pipe. 
It is waterproof... re 
duces installation costs to 
a minimum .. . eliminates 
electrolysis and corrosion 

. requires very little 
trenching and field work... 
avoids extra cost of waste 
and breakage . . . comes to 
you ready to install. In 
short, D.I.P. is the perfect 
pipe for this type of job. 
Investgate D.I.P.! Write 
for detsile today. 


Durant 


INSULATED PIPE CO. 


1O1S Runnymede St. 
Pate Alto, Calif. 





4 Simple Steps 


1. Field joint ready ter inspection. 2. Joint 
covered with standard pipe insulation. 3. Durant 
joint casing in place ready for asphalt. 4. Asphalt 
poured in slot making a perfect seal. 

















The ORIGINAL Pre-sealed Insulated Pipe 













Ready te 

install 
FOR STEAM 
HOT WATER 
REFRIGERATION 
Trade Mars 


Reg U.® 
Pat. or 
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TYPE “N” 
BLOWER 


MASSACHUSETTS .. 


By changing the position of the oil cup, the four 
popular discharges (lower horizontal, upper 
horizontal, down-blast and up-blast) can be 


obtained. Sizes 7 to 16'2 inches wheel diameter. 


WRITE FOR BULLETIN No. 110 CATALOG 





MASSACHUSETTS BLOWER DIVISION 


7c BISHOP s BABCOCK 74s. @. 


4901 HAMILTON AVENUE CLEVELAND 14, OHIO 


Announcine 


Portable 


Tube Bender 
for radiant heating 
Bend right on the spot, fast and accurately 






















Now, with this new ght-weight 
machine that con be corned in 
one hond, you con speed-up ro- 


diont heoting installations 

for the Tal Tube Bender hondles 
hord copper 
both K 
diameters from 38 


stondord radii. 


without onnecling 


tubing os well os soft 
ond l, ine 

to 1 in @o 
Chongeovers from one size to another con 
be in 40 seconds. One mon does 
everything w thout help 
no kinks, no wrinkles. Mode ond guvoron- 


mode 
No flattening, 


teed by Tal, the world’s largest exclusive 
producer of pipe ond tube bending equvip- 


ment. Write todoy for data bulletin. 








Tal Bender, '». CXREs 


Milwaukee 2, Wis. 
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More Service Tests Confirm that 
Nicholson Steam Traps Furnish... 


2 to 6 Times MORE 
DRAINAGE Capacity 


Recent comparative tests by large 
users of steam traps again showed 
the unequalled drainage capacity of 
Nicholson traps. The record low for 
steam waste was also shown. Some 
Nicholson features: larger valve ori- 
fice; operate on lowest temperature 
differential; no freeze-ups; no ad- 
justment of valve or seat. 


ery 











Put a Nicholson Trap on Test 


See why leading plants are increas- 
ingly standardizing on Nicholson 
steam traps. We'll gladly send one 
for testing. 5 types for every appli- 
cation: size 14” to 2”; pressure to 
225 Ibs. BULLETIN 1047. 


W. H. NICHOLSON & CO. wiccs Since! ss 


Valves @ Traps @ Steam Specialties 
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MINERALLAC 


Steel HANGERS, CLIPS, STRAPS 


Outlast! 








Outserve! 








Miinerattac Cable, Conduit and Messenger Hangers are STEEL. 
Easier, quicker to install; permit speedy, compact wiring; economical. 
Also in Everdur . . . Porcelain Insulating Bushings available. 


jiffy STEEL Clips a require only one screw, nail or bolt; 
rib-strengthened; for hanging pipe, conduit, BX cable, mounting coils, 
etc. Millions in use. 


Steel Straps for Messenger cable services on outlet boxes; may be 
used in conjunction with hangers. 


Order from your Electrical Wholesaler. Send for literature. 


MINERALLAC ELECTRIC COMPANY 


25 NORTH PEORIA STREET CHICAGO 7, ILLINOIS 
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gas burner units. Capacities of the two types listed are 
11,500,000 and 25,000,000 Btu per hr when installed in 
forced draft boilers. 


Refrigeration Defrost System 

No. 6906—The automatic “Vapo” defrost system util- 
izes an external heat source to vaporize a sealed charge 
of “Freon-11” which circulates through tubing inter- 
spersed between refrigeration coils. According to the 
manufacturer, Marlo Coil Co., St. Louis 10, Mo., electric 
heating elements, steam, exhaust gases, or the heat of 
compression are among the sources of heat which may 
be utilized. The system is outlined in a single page 
announcement which also illustrates the company’s new 
LTV low temperature unit featuring the defrost system 


Stainless Steel Applications 

No. 6907—Publication of the fifth in its series of book- 
lets on the role of stainless steel in various industries 
has been announced by Allegheny Ludlum Steel Corp 
Oliver Bldg., Pittsburgh 22, Pa. The booklet, Allegheny 
Metal in Chemical Processing, gives information on the 
use of stainless steels in chemical processing, acid manu- 
facture, general processing, plastics, pharmaceutical 
manufacturing, the dye industry, and in soap making 
Charts showing physical, fabrication, and other data on 
the various recommended grades of stainless steel are 
included. 


Stainless Steel Plates 


No. 6908—A new booklet, Stainless Plates (Solid and 
Clad) and their Fabrication, recently issued by Alle- 








You'll not be 
a guinea pig! 


During the 93 years our company has been in business, 
a lot of innovations in boilers and stokers have been 
placed on the market. We watched them! In many 
cases, the buyers had bitter experiences. 


We lean toward the conservative side—which may 
explain why our company has lasted so long. Sure, 
we're always making improvements, but we don't 
bring out new things before they're thoroughly tested 
and proved. 

You'll not be a guinea pig when you buy Brownell 
boiler-room equipment. And you certainly don't want 
to be a guinea pig when you invest in a steam or hot 
water plant. 












Brownell Boiler and 
Brownell Stoker —a 
Matched Unit built 
complete by one 
responsible manufac- 
curer. 


The BROWNELL Company 


408 N. FINDLAY ST., DAYTON 1, OHIO 
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NOW PREVENT-REMOVE | 
SCALE and CORROSION 


Guaranteed 


with » 
BECO 
Patented CEL L 


Beco-Cell is a proven electrolytic process of re- 
versing the natural attractions that cause scale 
and corrosion. 
Beco-Cell is a Guaranteed self-energizing 
device with replaceable wearing element 

















a P * 
NTERNANO™ 




























No Wiring — No Chemicals 
The Ray Semi-Automatic for Heavy Oil On the job since 1940, Beco-Cells * for — 
have drastically cut shut-down time ® Bolliers, Gos 
Type AP-14, with modulating motor and equipment losses due to scale Engine ang 
Ideal for steam ani hot water boilers, dryers, dehydrators, and corrosion. Easily installed by Diese! Circulot. 
bake ovens, galvanizing vats, kilns and a multitude of other your own men — right on the job! ‘Ng Systems 
industrial applications. Reduces Costs — Increases ° z Ot Wote, 
P P Efficien ae nd 
There is a RAY Burner for every Heating Purpose. cie cy Generators 
Write for information — give us your ® Automobiles and 
RAY OIL BURNER co. problem. inquiries also invited from Trucks 
manufacturers representatives An 
401 BERNAL AVE - SAN FRANCISCO y Heating Appi, 





Consult Your Authorized Ray Oi! Burner Co Dealer 


i iiensinteneenmenal 17 Neh Dewey. ©. Coeene yy = 


Fasy to read at 


distancesfrom 


BROWN ELECTRO COMPANY 


















SEND FOR THIS VALUABLE BOOKLET 


“RADIANT HEATING 
AND COOLING’ 


Made up of articles and data on this subject that 






all directions. 





UNDERWRITER LISTED! 


appeared originally in “Heating, Piping & Air 
Conditioning,” this booklet is the most comprehen- 





You take no chances with 
Sentry At-A-Glance gauges 






sive and authoritative collection of information on 


for they are tully approved 






and listed as standard by the 
Underwriters Laboratories 
Strongly built for extra long 






radiant heating and cooling yet assembled. It tells 
exactly what radiant heating is, where it can be used, 






life, they will withstand more 







than 50 ibs. pressure per sq 


and how to design complete systems. In addition, it 





inch Simplifed mechanism 





eliminates intricate parts which 





contains fully detailed descriptions of numerous 














often cause trouble or wear 
' . ‘ s out. Sentry gauges are designed 
panel heating and cooling installations. and constructed at the factory 
to fit all tank sizes and shapes 
ording to individual speci 

@NO SPRINGS *“Orers ' 
84 aaqes 812" xX ia fications. Economica! . and 

Pp g — / eNO CAMS guaranteed leak-proof 
@NO GEARS Write for details today. 






$1.00 


eNO MAGNETS 


KRUEGER, Denby GAUGES 


GREEN BAY « WISCONSIN 






KEENEY PUBLISHING COMPANY 


6 N. Michigan Avenue Chicago 2, Ill. 
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APPLY THIS FORMULA 
When Choosing Underground Pipe Conduit: 


_ C = First cost; 
— y where L = Life, years; 
L Y = Cost per year. 


You Will Select 


THERM-O-TILE 


Reg U.S Pau. OF. 


because THERM-O-TILE is the truly permanent un- 
derground pipe conduit. The cost per year is very 
small—much less than for any other conduit. Besides, 
even the first cost is actually competitive. Give us 
complete details on your prospective job and we shall 
be glad to quote. 

Sold and installed by Johns-Manville 


Construction Units in all 
principal cities. 










ASK 
for 
BULLETIN 381 
which completely 


illustrates and describes 
THERM-O-TILE 


H. W. PORTER & CO.), Inc. 


822-H Frelinghuysen Ave. Newark 5, N. J. 
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WELDING FITTINGS 


For all Corrosion-Resisting Applications 





Smooth, uninterrupted flow is assured in any piping system using P.P.&E 
stainless steel welding fittings because: 


(1) The interior walls of each fitting are free from scores, scratches, die marks, waves, or 


ridges 
(2) All elbows aie “long radius’’—1'% times nominal pipe size. 


(3) All fittings perfectly match corresponding tubing and pipe sizes in circularity and in 


wall thickness. 


(4) The ends are accurately machine tool cut—fittings of wal] thickness over .083" are 


beveled to 37'5° with approximately 1/16" straight face; 
those with wall thickness of .083"' or lighter are cut 
straight, not beveled 
P.P.&E. fittings are available in Stainless Types 304, 
316, and 347—to match pipe and tubing of various 
wall thicknesses in sizes from *;"' through 12” 





The Most Complete Line of Stainless Steel Welding Fittings 
STAINLESS ALLOY DIVISION 


PITTSBURGH PIPING and EQUIPMENT COMPANY 
WO 43rd Street Pittsburgh, Penne 
World's Largest Manutocturer of Stainless Stee! Welding Fittings 
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gheny Ludlum Steel Corp., Oliver Bldg., Pittsburgh 2: 
Pa., is designed to provide information on the selectio 
and fabrication of both solid stainless steel and stainles 
clad plates whether used alone or in combination wit 
each other. The booklet is sectionalized for easy refe1 
ence and includes information on the company’s avai 
able sizes, thicknesses, and weights, together with othe 
pertinent data. Other sections of the booklet deal wit 
analysis selection, shop work, cutting, machining, form 
ing, welding, and specifications. 


Unit Coolers, Other 
Heat Transfer Products 


No. 6909—Bush Mfg. Co., 179 South St., West Hartfo: 
10, Conn., has issued a 29 page catalog (No. 135) on it 
line of heat transfer products for commercial refrige: 
ation. Included are descriptions and illustrations « 
various types of unit coolers, finned coils, and replac« 
ment condensers. 


Vertical Turbine Fire Pump 


No. 6910—The line of vertical turbine fire pum) 
offered by Peerless Pump Div., Food Machinery Cor; 
301 West Ave., 26, Los Angeles 31, Calif., is described i 
Bulletin B-152. Capacities of the pumps range from 50 
to 2000 gpm at heads from 240 to 285 ft. Units are saic 
to be especially suitable for pumping from wells, tank 
lakes, rivers, or sumps. 


Vibration Control 
No. 6911—Korfund Co., 48-36 Thirty-Second PIl., Lon: 


-=\ WHEN A FELLOW NEEDS A 
Zz 


(a S) FLANGE! 


1 %(— 


> 


— 








\ Here's a fellow solving his flange problems the 
easy way . . . by turning to the handy Phoenix 
Catalog where all sizes and types of Phoenix 
Flanges are listed in clear, easy-to-read tables. 
He's typical of the men who are careful buyers of 
flanges ... men who keep a record of flange per- 
formance ...men who demand safety, service and 
satisfaction. That's why they specify Phoenix 
Flanges. 


PHOENIX MANUFACTURING COMPANY 


A Catasauqua, Pa., U.S. A. 
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GB fans @ manufact- 
ured for industrial ven- 
tilating and heating @ 
fume extraction © 
forced draft @ induced 
draft @ Air-condition- 
ing @ drying and proc- 
essing, are of forward 
or backward curved 
wheel design. 

Type F.C. are designed 





for quiet operation at 
Type B.C, 
are designed to operat¢ 
at high speeds and have 
the 


characteristics. 


low speeds. 


non-overloading 


Capacities of 200 c.f.m. 
to 300,000 





c.f.m. are 
covered by standard sizes and arrangements. 
The heavier constructions of classes I], III and 1V cover the 


particular needs of special applications. 


Send for Bulletin SC-103. 


“LUNGS 
GENERAL BLOWER CO. 


FOR INDUSTRY” 





8610 Ferris Ave. Morton Grove 11, Ill. 
Engineering Offices In All Principal Cities 





Only $2.00 for 
This Outstanding Book 
on Air Conditioning 


THIRD EDITION 


Air Conditioning for Comfort 


By Samuel R. Lewis 


288 Pages—6'2 x 9'2—Cloth Bound 

Easy to understand .. . accurate . . . comprehensive .. . 
these are the features of this third edition of Samuel R. 
well-known AIR CONDITIONING FOR COMFORT. 
Fundamentals are fully and clearly covered. Correct pro- 
cedure in designing complete systems for both residences 
and large buildings is explained step by step. In addition, 
considerable original data on such subjects as standards, 


Lewis’ 


noise control, measurements, and fire protection codes has 
been included. 


Send $2.00 for a copy today to the address below. We 
know you will consider this one of the finest air condition- 
ing books you have yet seen, but if you should be dissatis- 
fied with it for any reason whatever, your money will be 
promptly returned to you. 


KEENEY PUBLISHING COMPANY 
6 N. Michigan Avenue Chicago 2, Ill 
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VENTILATING FANS 





HAINES TRAPS 
HAVE PROVEN THEIR 


Merit Simplicity Durability 


HAINES TRAI 





Vento Radiator Trap 





F G T Trap 


WM. S. HAINES & CO. 


1012 Wood Street 
Philadelphia 7, Penna. 




















When you check through Spraying Systems Spray Nozzle Catalog 


22 (if you haven't a copy be sure to write for one)... you will 

find complete performance specifications for thousands of nozzle . 
types and sizes. Like the precision-built VEEJET illustrated above, * 
every Spraying Systems Spray Nozzle will provide o spray iden- a 
tical to its listed specification. As a result you can select nozzles 


to meet your established requirements exactly . 
mum spraying efficiency and lower operating cost. 


SPRAYING SYSTEMS CO. 


Engineers and Manufacturers 
4033 W.LAKE STREET + CHICAGO 24, ILLINOIS 


. to give maxi- 
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Standard No. 20 
$24.00 pr 
Giant No. 30 
$48.00 pr. 





SOLD IN 





































SAVE MONEY — DO A BETTER JOB 
with CARTY & MOORE 


RADIATOR BRACKETS 


Carty & Moore Radiator Brackets are old friends 
to heating contractors. Their simple design and 
complete assembly have saved time and money on 
LABOR-installation costs all over the nation. 
Illustrated is the No. 22 Bracket stamped from 
heavy gauge pressed steel and guaranteed to hold 
1,000 Ibs. Designed and engineered for all types 
of wall, tube, or slenderized-tube radiation, they’re 
the answer to your radiator hanging problems. 
Please write us today for literature and prices. 


Makers also of C G M Concrete Inserts 
CARTY & MOORE ENGINEERING CO. 
511 W. Larned St., Detroit 26, Mich. 

















AUC 
GRILLES 


Stamped metal grilles in many designs, sizes to order, for all 
purposes—air conditioning, ventilating, radiator enclosure, or 
concealment. In steel (or stainless), aluminum, brass, or bronze. 
Finished in prime, or special finishes or platings. Catalog “G” 
shows all designs, with dimensions, opening sizes, full scale 
details. Sent on request. 


THE AUER REGISTER COMPANY 
3608 Payne Ave. Cleveland 14, Ohio 














Island City 1, N. Y., national distributor for Armstro) 
“Vibracork,” has published a four page bulletin (N 
Ve-500) describing the use of standard and heavy den 
ty cork material for vibration control. Featured a 
drawings showing application methods developed 
isolate machines under different installation conditio: 
Complete specifications are included. 


Water Coils for ta 

Cooling and Heating : 
No. 6912—Continuous tube water coils for cooling a 

heating are described in a new catalog (No. 49W) issu 

by Super Radiator Corp., 652 Stinson Blvd., Minneap: 

13, Minn. The coils, available in nine standard fin widt 

and in any tube length from 12 to 120 in., incorpora 

| round seamless copper tubes, cast iron headers, and f! 

| plate type fins of copper or aluminum. In addition » 
dimensions, a good deal of information is given on c : 

| selection. 








| Water Treatment to Prevent 
| Lime Scale and Corrosion 
No. 6913—the use of “Micromet” in controlling c 

rosion, preventing lime scale, and stopping “red wate: 
discoloration in small industrial and institutional wate: 
systems is described in a new illustrated folder published 
by Calgon Inc., Hagan Bldg., Pittsburgh 30, Pa. Accord- 
ing to the folder, minute amounts of the material, slowly 
dissolved into the water systems by means of a special 
feeder, control these problems in water systems handling 
up to 1,000,000 gal per month. 


| Welded Floats 
No. 6914—A new eight page bulletin (No. 348) features 
welded floats of stainless steel, monel, and chrome plated 
steel in spherical, elliptical, and cylindrical shapes. Price 
lists, weights, buoyancies, and collapsing pressures, are 
included. The manufacturer is W. H. Nicholson & C 
12 Oregon St., Wilkes-Barre, Pa. 


| Welding and Cutting 

_ Instruction Books 

| No. 6915—Air Reduction Sales Co., 60 E. 42nd St., New 

| York 17, N. Y., has announced a folder describing its 
five welding and cutting instruction books. According 

| to the company, these manuals, which are for sale 

| 

| 

| 





provide valuable information for students, instructors 
| professional welders, and design engineers. Two volumes 
are devoted to arc welding and two to oxyacetylens 
welding and cutting. The fifth book is entitled Manual! 
| of Design for Arc Welded Steel Structures and is a 300 
page volume, said to be the first of its kind ever pub- 
lished. 





Whistles and Signals 
No. 6916—Bulletin No. 446-A, a 12 page illustrated book- 
let, is now available from Leslie Co., 51 Delafield Ave 
| Lyndhurst, N. J. The use of the company’s whistles 
and signals for industrial plants, as well as intra-pla 
and department signals, is described. In addition 
covering design and operating features, the booklet pro- 
vides information on the installation and maintenanct 
of these products. 
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